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HIGHWAY PAVING WORK 


Essential Factors Which Govern Its Efficient Operation 





HE transportation of materials is one of the 
major operations in all paving work. In most 
types of paving, such as portland cement concrete 
and the various asphaltic and bituminous plant-mixes, 
the delivery of materials must not only be adequate in 
total quantity but the rates of delivery must be fully 
synchronized with the rate of demand or production of 
the mixing plant. The mixer or mixing plant is the 
key producer. The maximum rate at which it can oper- 
ate is definitely fixed by specifications and mechanical! 
operating requirements. Consequently any irregularity 
in the functioning of the hauling equipment sufficient to 
cause the loss of a batch during one hour cannot be 
retrieved by speeding up the hauling equipment the next 
hour. Any loss in production on the part of the key 
equipment is irretrievable. The main objective of the 
haulage must therefore be such regularity of delivery 
of the materials as will fully conform with the operating 
demand or production rate at the mixer. 


For this kind of hauling the truck has at present 
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practically displaced all other forms of transportation. 
But the size or sizes used vary over almost the entire 
range of sizes which are manufactured. This is espe- 
cially true in connection with portland cement pave- 
ment. Here no one given truck size appears to have 
any particular advantage except in particular cases. 
Thus we have instances of just as high production rates 
and as low transportation costs having been attained 
with the common 1'%-ton trucks as with any other 
sizes. In most bituminous work, however, the large 
truck has practically displaced the smaller sizes for 
hauling the mix from the plant to the street. 


Haulage on Bituminous Work 


The reason for this rather contradictory condition as 
to the size of batch trucks used for batch hauling is 
not difficult to find. The past 10 or 12 years have 
been a period of decided development toward the use 
of large capacity mixing plants in bituminous construc- 
tion work with relatively no change in the capacity of 













































the concrete paver. While the standard concrete paver 
uf today still maintains a capacity of 27 cu. ft. with a 
rather customary so-called overload allowance of 10 per 
cent (although tests have shown equally efficient mixing 
with a 20 or even a 25 per cent overload),.the bitumi- 
nous mixer has increased from the customary 750- or 
1,000-Ib. capacity of 10 or 15 years ago to two or three 
times that amount and in some sections to five and six 
times that capacity. Today semi-portable plants mixing 
a batch of 2 or 2™% tons are not uncommon. The use 
of a “gob-box” of a size sufficient to accommodate at 
least one full load for a heavy truck has also become 
rather general for all sizes of plants. Even with the 
smaller plants there is, therefore, no longer any neces- 
sity for keeping the hauling vehicle waiting under the 
mixer while the requisite number of batches for a full 
load are being mixed. The truck simply comes to the 
mixer, takes on its load from the “gob-box” and leaves 
for the street. This reduces hauling costs, for the 
truck can produce ton-miles of transportation only when 
loaded and moving toward its destination. It may also 
be observed that the larger the truck used, the more 
the ton-miles produced per trip. But the larger the 
carrying capacity of the truck the greater its daily or 
hourly cost and consequently the more important that all 
stops, waits and delays be reduced to a minimum. The 
large capacity mixer, the general use of the “gob-box” 
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and the general adoption of mechanical spreaders at the 
unloading point have therefore all tended to favor the 
use of the large truck and the light truck has practically 
ceased to be a factor in hauling bituminous mix from thx 
mixing plant to the road. 


Haulage on Portland Cement Concrete Work 


In portland cement concrete work, however, the light 
truck still maintains an important place in many sections. 
Here the amount to be carried per load is one or more 
standard batches. The light truck quite generally car- 
ries two such batches. Larger trucks usually carry 
three, four or five such standard batches. Each batch, 
however, must be received, maintained and discharged 
as a separate entity. Except for the driving time within 
the batching plant the loading time varies almost directly 
with the number of batches. There is, therefore, no par- 
ticular gain insofar as loading time is concerned to be 
secured from carrying several batches per load. 

In unloading the multiple-batch truck is also a decided 
disadvantage as compared with the smaller truck which 
can drop its first batch immediately in the waiting skip 
and its second batch after a wait of-one skip cycle or 
about 12 to 20 seconds and then be gone. The multiple- 
batch truck can only drop its first batch with equal 
facility. For the second batch the wait is usually only 
one skip cycle, but for each batch after this a full mixer 
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cycle must elapse. The length of the mixer cycle varies 
n the several States with specification requirements. In 
California it is about 62 to 65 seconds while in New 
lersey it is about 117 to 120 seconds. But whatever the 
length of the mixer cycle it enters directly into the 
time constant of the multiple-batch truck. To this nec- 
essary waiting time must also be added any mixer 
delays which may occur while the truck is in process 
f unloading. These additional time requirements in 
loading and unloading are a decided handicap to the 
big multiple-batch trucks in concrete batch hauling espe- 
cially on short hauls as illustrated more fully in Table 
III. Frequently, particular requirements imposed by 
the inspector or engineer in regard to the handling of 
the cement or in the operation of the vehicle at the 
mixer presents additional difficulties which usually bear 
more heavily on the multi-batch vehicle than on the 
one carrying only one or two batches. 

There are a number of ways in which efforts have 
been made to reduce this handicap under which portland 
cement concrete construction is laboring as compared 
with bituminous mix types insofar as the hauling is con- 
cerned. These include the use of the largest permissible 
batch, shorter mixing time requirements for present 
standard pavers and the use of tandem and dual-drum 
pavers, none of which promise more than to ameliorate 




















the handicap imposed on the larger truck by our present 
batch size limitations. On long hauls and under certain 
other favorable conditions this handicap is partially over- 
come. But as usually carried out the hauls are rarely long 
and a considerable part of the haul is nearly always short. 


Influence of Fixed Batch Size on Hauling Cost 


To illustrate more clearly just how this fixed batch size 
influences the cost of hauling, let us use the following 
comparison since we find that in many sections first 
class batch trucks with drivers can be rented at the 
following hourly rates: 


TABLE I 
Ee eee ie eee een ee $1.00 
EE MG ia dict crud ede: bane ala ean eee kee 1.50 
MU I sf dss arash sa cacsbo mini a ll Car mcrae hei aw allo ee 2.00 
I SE iis bined 5 a cra tt harehw erence een a 2.50 


These price rates, of course, vary from time to time 
but in general about this ratio will be maintained between 
the rental rates of the various sizes. On well managed 
jobs the time constants for these trucks, that is, the aver- 
age time spent in the loading plant plus the time spent 
at the mixer, may be expected to be for each trip about 
as shown in table 2: when the mixer operates on a cycle 
of 90 seconds. It must be understood, however, that 
these are average values based on about 100 jobs and 


The Rather General Use of 
the “Gob Box” and Me- 
chanical Spreaders in Plant- 
Mix Bituminous Work Has 
Greatly Increased the Pro- 
ductivity of the Large 
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The Truck Produces Useful Ton-Miles Only When Loaded and 

in’ Motion Toward Its Destination. A Straight Drive Through 

the Loading Plant Will Help to Reduce the Necessary Non- 
Earning Time. 


that even on well managed individual jobs these values 
may vary as much as 25 percent. 


TABLE II 
Minutes 
l-batch trucks , sats brateceniear a ae Pere ee 4 
ee ee ee oe x 
I oi sk dina a rama in nbese midaern ant bb teens 12.5 
I a la ta aaa wd ah alae 17.5 


Under the ordinary conditions usually found on most 
paving jobs the average round-trip hauling speed of these 
trucks, assuming all to be in good condition, will not be 
appreciably different for any of the above sizes. For 
purpose of this illustration all trucks will, therefore, be 
assumed to travel at the same average round-trip speed 
for similar lengths of haul. 

For a short haul of about '4-mile we may assume an 
average round-trip speed of 15 miles per hour. Each 
truck will then spend four minutes in actual travel on 
the road. The amount of time required for a complete 
round-trip by each class of vehicles will then be as 
follows: 


TABLE III-—HALF-MILE HAUL AT AVERAGE ROUND- 
TRIP SPEED OF 15 MILES PER HOUR 


Size of truck, batches..... | 2 3 4 
Time on road, minutes....... mitete aks . 4 4 4 4 
Time at yard and mixer, minutes........ 4.0 80 12.5 17.5 
Time per round trip, minutes............ 80 12.0 16.5 21.5 
Time per batch, minutes................. 80 60 55 54 
Cost per batch (based on _ continuous 

operation at 100% efficiency), cents.... 13.3 15.0 183 22.5 


It is thus seen that at the above assumed rather fair 
relative rental rates for batch trucks in good condition 
provided with capable drivers, and under the above 
assumed conditions of all trucks in continuous operation 
at 100 per cent efficiency on a haul of '%-mile, the large 
trucks are under a progressively increasing handicap. 
In actual practice the divergency may readily be con- 
siderably greater because continuous operation at this 
degree of efficiency is practically unattainable as well 
as because of the difficulty in maintaining the number 
of trucks on the job in an exact balance with the de- 
mands of the mixer. For as the haul distance decreases 
the required supply of hauling equipment also decreases. 
But to remove a truck decreases the supply rate by the 
number of batches carried by the truck. Thus given an 
exact balance with the demands of the mixer when, say. 
4-batch trucks are used, then when the haul distance de- 
creases successively in demand by one, two and three 
hatches a truck cannot be removed until the haul distance 
has decreased the equivalent of four batches. The 
small truck is free from this handicap. 

As the length of the haul increases the relative handi- 
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cap of the larger trucks in batch hauling however becomes 
less and less important. In fact, unless the management 
is of a high grade and other conditions are favorable 
the difficulty in securing, supervising and keeping prop- 
erly synchronized the operation of the very large number 
of small trucks required to supply the demands of the 
mixer on very long hauls may be, and apparently fre 
quently is, more than sufficient to overbalance their 
other advantages. 

Thus, on a 5-mile haul, given the same conditions 
and time constants as in the first illustration, except 
that on this 5-mile haul we may well expect the averag. 
round-trip speed to be about 25 miles an hour since the 
hauling road is in good condition with moderate grade- 
and curves. The four sizes of trucks would then com 
pare as follows: 

TABLE IV—5-MILE HAUL AT AVERAGE ROUND. 
TRIP SPEED 25 MILES AN HOUR 


ee ge errr ] 2 4 
EME OM TONE, MINIS. 24.2.0 ccccciccees 12 12 12 12 
Time at batching plant and at mixer, 

WS -S.awins cid Sun buae Memcwaw ae onan 40 80 12.5 17.5 
Time required for round trip, minutes.... 16.0 20.0 24.5 29. 
Time per batch, minutes................. 16.0 10.0 82 7 


Cost of hauling per batch (based on con- 

tinuous operation at 100% efficiency), 

GENES. . cAvnssacnncbcnchekeceteuveueneis 26.7 25.0 272 3. 

Under these conditions we find that for a 5-mile hau! 
there is considerably less difference in the actual hauling 
cost per batch and factors other than the apparent cos: 
differential may therefore well determine the choice o: 
the size of vehicle most advantageous to use. Suc! 
factors as ease of supervision, general reliability fron 
breakdown or general availability may thus reasonabl 
determine the choice. The only fly in the ointment i: 
that relatively few road paving jobs have an averag¢ 
haul-distance of as much as 5 miles. In fact, the average 
length of haul on 100 concrete paving jobs was found 
to have been about 2.75 miles. 


Time Losses Due to Faulty Hauling Operations 


The function of the hauling equipment on a portland 
cement concrete pavement construction job is simply to 
transport at a rate determined by the mixer the desired 
materials from a stationary batching plant to the 
mixer at the point on the road where the pavement is 
being laid. To perform this function effectively should 
not be very difficult; and yet, the hauling is in general 
the most inefficiently conducted operation in portland 
cement concrete pavement construction. Careful studies 
on more than a hundred paving jobs covering several 
years indicate that of the time during which the con- 
struction crew is actually out on the job and trying to 
work, an average of about 8 percent is lost by the mixer 
because of faulty operation of the hauling equipment 
and an insufficient supply of such equipment. On indi- 
vidual jobs this time loss ranges from as low as | to 
as high as 20 percent. This time loss imposed on the 
mixer by the hauling frequently forms more than one- 
half of the total time lost by the mixer during working 
hours and is aside from all operating inefficiency within 
the hauling organization itself. 

The difficulties encountered in the operation of the 
hauling equipment on portland cement concrete work, 
however, do not apply with the same force to the opera- 
tion of the hauling equipment engaged on plant-mix 
bituminous paving work. Here we find that the suppl) 
and operation of the hauling equipment is charged with 
causing on the average a loss to the mixing plant of onl) 
about 5 percent of the actual working time and varies 
on individual jobs from nothing to about 10 percent. 
This is only a little more than one-half as large a time 
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loss as is imposed by the batch trucks in portland cement 
concrete paving work. Furthermore, while large trucks 
are very generally used in hauling the mix to the road 
the time constant is usually about one-half as large as 
for batch trucks of corresponding capacity when en- 
gaged in portland cement concrete work. 

The reasons for these substantial advantages in favor 
of hauling equipment operation in bituminous paving 
work are not difficult to find. Much of it is due to the 
rather general use of a “gob-box” of sufficient size to 
hold at least a full load. This practically eliminates any 
necessity for the trucks to wait while additional batches 
are being mixed to complete the load. Furthermore, 
only two loading stops are required, at the “gob-box” 
and then at the scales, as against the usual 3-yard stops 
n portland cement concrete work. Thus the full capac- 
ity load, whatever the size of the truck, can be taken on 
and weighed in about the same time as is required to 
load out a 1-batch truck in portland cement concrete 
vork. The present general use of spreader boxes and 
nechanical finishers or spreaders has also reduced the 
inloading time, as well as practically eliminated the 
iecessity for any appreciable waits for permission to 
inload. The net results are that the total time constant 
f the hauling trucks on the average bituminous paving 
job usually is about 6 to 8 minutes, or approximately 
half of that for portland cement concrete batch trucks 
carrying corresponding loads. 

Increasing Size of Batch 


These developments in the bituminous field would 
seem to indicate that the hauling costs in portland cement 
concrete paving work might also be materially reduced 
hy a substantial increase in the size of the present 
hatch. A batch double the present size could be loaded 
out and dumped in approximately the same time as the 
present standard batch. This would reduce the average 
time constant of the present 2-batch truck from 8 minutes 
to about 4, and the present average time constant for 
the 4-batch truck from 17.5 minutes to about 8. Since 
a large mass of data indicates that the average haul 
on concrete paving jobs throughout the nation is less 
than 2.75 miles, most hauls are within the limits wherein 
the cost of hauling is materially affected by the length 
of the time constant. 

Doubling the size of the present batch would of course 
require an enlargement of present portable plant batch- 
ers and possibly also of bins. But this would involve 
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nothing new or difficult. Batchers of even greater 
size are rather generally used on many stationary plants. 
The greatest change would have to be in the paver. 
While the current 27E paver has been sltown to be 
capable of handling a batch of about 34 or 35 cu. ft., 
this is probably its present limit. However, from our 
present knowledge and experience with large plant 
mixers there should be no serious difficulty in design- 
ing a paver capable of producing a 60 or 70 cu. ft. 
batch within about the same time cycle and of just as 
excellent quality as the present standard paver. Experi- 
ence with two pavers on the same job, both in tan- 
dem and in parallel, have already shown that the plac- 
ing and finishing would present no difficulties. On 
the other hand, we have the definite knowledge that 
such a development would materially reduce hauling 
costs and should also materially reduce mixing and 
placing costs. With the increasing competition between 
types of pavement this question of using a larger batch 
appears to be about due to receive earnest considera- 
tion. 


Batch Hauling Inefficiently Managed 


In present paving work the batch hauling is fre- 
quently found to be the least efficiently managed opera- 
tion on the job. This is especially true where the 
hauling is by individual truck owners on a batch-mile 
basis. Here the contractor's efforts are usually directed 
simply toward maintaining such a large oversupply of 
trucks on the job that the occurrence of any lack of 
batches at the mixer becomes only the remotest possi- 
bility. During the past few years this has usually 
been easy to accomplish. The final results have, how- 
ever, frequently been demoralizing to the truck own- 
ers and in the end unnecessarily costly to the main con- 
tractor. Having plenty of batch trucks strung along 
and waiting ahead of the mixer is no certain insurance 
against mixer delays. These trucks must maneuver, 
back into the skip, dump their batch, and move away. 
Lack of training or carelessness, or both, means fre- 
quent minor delays to the mixer. These delays mean 
nothing to the truck owner who knows that on his return 
he will have to wait anyway before he can unload, but 
to the main contractor each minute caused from such 
interference represents a definite loss in the neighbor- 
hood of 60 or 75 ct. 

Even where the contractor provides his own haul- 
ing equipment its actual operation is frequently sur- 
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prisingly inefficient. Great stress is usually laid on 
keeping a plentiful supply of batches available at the 
mixer and on efficient truck operation in unloading 
so as to prevent mixer delays. This is all very well, 
but the mixer end is only one part of the hauling opera- 
tion. The same attention should be given to the or- 
derly and efficient passage of the vehicles through the 
batching plant and to their journey over the road. Care 
should first be taken in so planning the plant and yard 
layout that the route of the vehicle through it will be 
as direct and easy as it can possibly be made. Every 
delay whether from unnecessary travel, backing, turn- 
ing or stopping, is added to each vehicle every time it 
passes through the yard. During the life of the job 
even very small items can accumulate to a surprisingly 
large total. 


Competent Foreman Needed 


The batching plant and materials yard should be in 
charge of a competent foreman. A definite tally or 
record system should be provided and every driver 
provided with a ticket on which is indicated the time 
when he reaches the yard, when he leaves, and cor- 
responding entries at the mixer. This is one of the 
most effective ways known for preventing the trucks 
from bunching and for weeding out careless drivers. 
The road through the plant and to the main road should 
be constantly maintained in good condition. The plant 
foreman should be made responsible for seeing that 
the trucks are serviced and inspected regularly and 
constantly maintained in good condition. Some of these 
things may seem small, but in batch hauling it is 
this attention to details which often represents the dif- 
ference between efficiency and inefficiency in the opera- 
tion of the hauling equipment. The management may 


provide sufficient vehicles, good drivers and an abun- 
unless 


dant supply of materials, but these so-called 
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minor details are carefully and constantly observed in 
actual practice real efficiency in the operation of the 
hauling equipment as a transportation agency will al- 
most certainly be lacking. 


Subletting the Hauling 


The tendency to sublet the hauling or to hire individ- 
ually owned trucks with drivers on a ton-mile or batch- 
mile basis is apparently increasing, although no com- 
pletely satisfactory basis for such contract hauling has 
as yet been devised. The conditions controlling operat- 
ing efficiency on this type of work seem to establish 
a conflicting or opposing set of interest between the 
two parties. The interest of the hauling contractor 
is to have on the job the smallest possible number of 
trucks which can transport the materials at the average 
rate demanded by the mixer. Any excess truck capacit) 
simply means reduced net earnings. But the mixer. 
whether concrete or bituminous, never works at 
continually uniform rate for any extended period. Fu 
thermore, mixing time, mechanical and other definite 
conditions, strictly fix the maximum rate which can- 
not be exceeded. But from time to time for longer 
or shorter irregular intervals this maximum rate is 
usually attained by the mixer. However, to permit 
the attainment of this maximum possible rate the hau'- 
ing equipment supply must be fully sufficient to handle 
this maximum production rate as and when it is called for 
by the mixer. This means that there will be an over- 
supply of hauling units for all periods during which 
the mixer is working below maximum capacity. But 
idle or waiting trucks on the job means decreased 
profits to the hauling contractor without any penalt; 
to the main contractor. On the other hand, lack of 
sufficient trucks to keep the mixer operating at maxi- 
mum capacity, whenever it can do so, imposes no auto- 
matic penalty on the hauling contractor, but does inflict 
a direct loss on the main contractor, which loss fre- 
quently amounts to as much as 60 to 75 ct. per min- 
ute of mixer delay. 


Conflicting Interests of Main Contractor and 
Hauling Contractor 


The interest of the main contractor is therefore to 
have an oversupply of trucks sufficient to insure him 
against any delay from this source while it is to the 
direct interest of the hauling contracto1 to supply only 
the average or slowest general rate of the mixer so that 
all trucks can be maintained in constant operation at 
maximum capacity. To fully reconcile these conflicting 
interests is probably impossible. In portland cement con- 
crete a partial solution, which has been tried with apparent 
success by some contractors, requires that the haul- 
ing contractor maintain only a truck supply sufficient 
to deliver the average hourly demand of the mixer 
for each particular daily haul while the main contractor 
provides sufficient trucks from his own supply to meet 
the additional demands of the mixer over and above 
the average. Under this plan the main contractor's 
trucks are brought on fully loaded as work begins in 
the morning. Then whenever the hauling contractor 
fails to have a truck ready as needed, the main con- 
tractor’s reserve trucks proceed to fill the gap to what- 
ever extent may be necessary. These trucks also sup- 
ply the last batches at closing time, noon and evening. 
A reserve of this kind in 1 or 2-batch trucks equivalent 
to about 10 or 15 per cent of the hauling capacity sup- 
plied by the hauling contractor would appear to merit 
much more study. 
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As These Two Pavers Oper- 
ating in Parallel Frequently 
Poured 115 Cu. Yds. of 
Pavement Per Hour Per 8- 
Hour Day, There Can Be 
No Question That the Pro- 
duction of a 2-Cu. Yd. Mixer 
Could Not Be Adequately 
Placed and Finished. 


Variations in Hauling Speeds 


Actual hauling speeds as observed on the job vary 
with many conditions, the chief of which are the con- 
dition of the hauling road as to surface, grades, curves 
and widths; the traffic as to kind and density and espe- 
cially as to the amount of cross traffic, traffic lights and 
grade crossings; the equipments as to type, size and 
mechanical condition; and last but not least, with the 
length of the haul. On short hauls average round-trip 
speeds are invariably found to be low. This is also 
true to varying degrees for congested traffic conditions, 
steep grades, sharp curves and poor mechanical condi- 
tion of the hauling units. Nor do all the vehicles have 
to be in poor mechanical condition to demoralize haul- 
ing speeds. One or two slow units in the truck supply 
will be sufficient to materially reduce the average haul- 
ing speed of the entire outfit. Tables V and VI illus- 
trate some of the variations in average hauling speeds 
which are found from job to job as well as from time 
to time on the same job as road conditions vary and 
the length of haul increases or decreases. Actual average 
hauling speeds may be expected to vary, as shown in 
these tables, from about 6 to over 40 miles an hour. 
TABLE V—EFFECT OF LENGTH OF HAUL ON 

AVERAGE ROUND-TRIP SPEED FOR VARIOUS 

SIZES OF TRUCKS 
Average 
Round-Trip 
Speed, 
Length Miles 
of Haul, Per 


Size of Trucks and Road Condition Miles Hour 
Good pavement; 3-batch trucks in excellent con- 

SE Cc ca waa en eae bore nes Oe a wee eR Rea 1.58 27.1 

1.81 27.5 

2.04 28.3 


4.35 33.7 
497 37.2 
6.24 40.2 


Earth, gravel and pavement in fair to poor condi- 
tion; 3-batch trucks in fair condition........... 0.66 7.2 
0.95 8.1 
1.20 8.2 
1.78 8.7 
2.08 10.8 
2.30 10.4 

Earth and gravel road in fair to poor condition; 
2-batch trucks in fair cond'tion................ 0.18 6.0 
0.46 10.9 


_ 


“arth road in fair condition; i-batch trucks in fair 
SR, pooh ct cn barcae bia aaa we ketn ee ne ane 0.52 
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TABLE VI—COMBINED EFFECT OF LENGTH OF 
HAUL AND ROAD CONDITION ON AVERAGE 
ROUND-TRIP SPEED 
All 1%-ton trucks in good condition 

Average 
Round-Trip 

Length Speed, 

of Haul, Miles 


Condition of Road Miles Per Hour 


SA Oye ere Cen. reer nner 35 10 
ro eas sc cn niee ta an eke oho We A cee ae 14 
ee ee eee ere eT ae 95 21 
TT a: eee ren r rere 1.15 15 
I le rae ath nie ine ie Site ay ch doar od ghana ieeia AR 1.45 24 
MEE I o diane cdind genset SE Bere 1.65 31 
SS eee er re 1.80 18 
SEE Std axcaeae Dehis ek Se One aes kaa Clee 27 
SIRI ed stata geitay oar icon rata eiecate eae erie eae 21 
NE, tia ash hale. cach ing ta ay eo at tn a eT a 2.80 28 
EY iis us Mate a a eure Gull eas Glare Soe Re a ec 2.90 24 


Formula for Determining Number of 
Trucks Required 
For determining the number of trucks required at 
any given time the following formula is suggested: 
120L iT 
N =——-+ - 
nSt nt 
where N number of vehicles to just keep up with 
the mixer when in continuous operation. 
IL. = length of haul in miles. 
T = time constant of hauling vehicles in minutes. 
S = average speed of hauling vehicles in miles 
per hour for round trip. 


n =number of batches carried by vehicles per 
load. 
t —length of mixer cycle in minutes. 


The formula gives the number of vehicles needed to 
just meet the demands of the mixer when in continuous 
operation with a cycle of t-minutes in length. When 
these conditions prevail the formula gives the number 
of vehicles necessary to maintain operation without any 
reserve for accidental truck delays. Contractors usually 
find it advisable to provide a slight oversupply—gen- 
erally about 10 per cent—as an insurance against such 
accidental delays, especially when the haul is long or 
road conditions poor. 

The factors involved are all readily obtainable. The 
length of haul (LL) is readily ascertained. The time 
constant (T) which should include all regular stops and 
delays, the mixer cycle (t), and the average round-trip 
speed (S) of the hauling vehicles should all be secured 
from direct stop-watch readings. These stop-watch 
readings should be made frequently and checked from 
time to time as conditions and distances change. 
























EMPLOYE OR 


Roads and Streets 


INDEPENDENT 


CONTRACTOR? 


the Unemployment Compensation provisions of 

the Social Security Act, is the question: “Who 
is an employe.” The answer is far from being the sim- 
ple matter it may appear. 

There is, for instance, the question whether workers 
in borderline employments are exempt. Is a nurseryman 
exempt as “agricultural labor’? When the question 
was first raised, there were no rulings. Now the Rev- 
enue Bureau has said nursery employes are not exempt 
under the “agricultural labor” classification. 

Where is the borderline on government employment ? 

The answer is quite simple with respect to port author- 
ities and power districts. They are political subdivisions 
and have been so held. (S.S.T. 94, 98). It is not so 
easy to decide when some organization is exempt as 
an “instrumentality of government.” For example, 
state banks may or may not be considered instrumen- 
talities of government depending upon state laws, but 
the Federal government has ruled that state banks which 
are members of the Federal Reserve are instrumentali- 
ties and therefore exempt. Employes of city-oweed and 
operated lighting plant, waterworks or cemeteries are 
government employes and exempt (S.S.T.—2); but 
employes of a private company operating a municipally 
owned gas plant under lease, are not exempt as govern- 
mental employes. (S.S.T. 89). 

\ public corporation, which is wholly owned by a 
county and a city in a certain state and which operates 
ferries in that state has also been held to be exempt gov- 
ernmental employment. (S.S.T. 74) 

Such exemption does not extend, however, to contrac- 
tors on government work. A company operating under 
PWA and state highway contracts financed by relief 
funds, and using local labor certified to it by the Na- 
tional Reemployment Service, is not an instrumentality 
either of the Federal government or of a state. (S.S.T. 
14) 

Again, it was held that whether the services of indi- 
viduals employed on Federal relief projects are excluded 

depends upon whether the services are performed 
in the employ of the Federal government, an instru- 
mentality thereof, a state, a political subdivision thereof, 
or an instrumentality of a state or political subdivision, 
or in the employ of a private contractor who hires and 
pays the individuals working on the project. The fact 
that such a private contractor is engaged in the per- 
formance of contracts in connection with Federal relief 
activities does not relieve him from liability for the tax. 
(S.S.T. 26) 

The greatest difficulty occurs, however, in determining 
when a worker is not an employe but an independent 
contractor. The Act states very clearly that an “inde- 
pendent contractor’ is not an employe for any purpose. 
The Act also sets up certain mile posts of definition, 
but the facts of a given case never seem to fit neatly into 
the definition. Many of the state laws admit the in- 


O NE of the chief questions that arises in applying 
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adequacy of definition by saying each case is one for 
the commission to decide on the facts. 

The essence of the employer-employe relationship js 
that the person for whom the services are performed 
has the right to control and direct the individual, no: 
only as to the result to be accomplished by the work bu: 
also as to the details and means by which that resu!: 
is accomplished. That is, an employe is subject to th 
will and control of the employer not only as to what 
shall be done, but how it shall be done. 

If such control exists, the designation or descriptio: 
of the relationship by the parties as partner, coadver 
turer, agent, independent contractor, or anything othe: 
than that of employer and employe is immaterial. It is 
also immaterial by what measurement, method or desig 
nation the compensation is made, if the relationship o/ 
employer and employe in fact exists. In fact the rela 
tionship may exist even though no wages nor compen 
sation be paid. The Bureau of Interna] Revenue (S.S.1 
33) has held: 

“While the measure of the tax imposed is the total 
wages paid by the employer there is no provision in the 
Act or regulations under which it is necessary that wages 
or other remuneration be paid to an individual rendering 
services for another in order for such individual to be 
an ‘employe’ within the meaning of the Act . . . the 
fact that such individual receives no salary or remuner- 
ation is not material in determining whether he is to lr 
regarded as an employe.” 

Entering into a contract calling a man an independent 
contractor, does not make him such, if you reserve 
such control over him as to make him.in fact an employe. 

The degree of control which establishes the emplove 
relationship is a matter of the preponderance of the 
evidence in a number of tests such as: source of ulti- 
mate control; right to select own assistants; ultimate 
source of wages; ownership of tools and other equip- 
ment; right of terminating contract; relative freedom as 
to working conditions ; whether the work to be done may 
be delegated by the particular worker to others; and 
whether the individual whose status is in doubt engaged 
in a distinct and independent trade, business or occu- 
pation. 

The Federal and state laws include in their definition 
of employment “services performed under a contract 
of hire.” 

A “contract of hire’ is a legal entity establishing 
the relationship of “master and servant.” Some of the 
statutes leave it at that and let legal analysis determine 
when the relationship of “master and servant” exists. 
Some of the states, however, has not only specifically 
excluded the “independent contractor,” but have defined 
it as follows: 

1. That such individual has been and will continue 
to be free from the employer’s control and 
direction over the performance of his work both 
under his contract of service and in fact; 
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2.. That such work is either outside the usual course 
of the employer’s enterprise or performed out- 
side of all the employer’s places of business ; 
That such individual is customarily engaged in 
an independently established trade, business, 
profession or occupation. 

Therefore, it is necessary to weigh every fact of a 
given case by the basic rule of “master and servant” 
control, or the independence of an independent con- 
tractor. 

Then the contract must set out the facts of the rela- 
tionship clearly. 

Another provision of the Social Security Act which 
must be closely watched is that upon liability for the 
employes of other. There are two possible instances 
of such liability: (1) in the case of employes, of helpers, 
or of assistants, etc.; (2) in the case of employes of 
subcontractors. There is no provision in the Federal 
law stating such liability, but it is a factor in state laws. 

Employes of a branch office, or of a supervisor are 
employes of the owner of the business. (S.S.T. 35.) 
They are, in short, employes of an employe, and there- 
fore employes under the definition. 

The Bureau of Internal Revenue has also ruled that 
employes performing services under the direction of 
“B,” an employe of the M Company, in a department 
of the company supervised by “B,” are employes of the 
M Company within the meaning of Titles VIII and IX 
of the Social Security Act, even though such employes 
do not appear on the company’s payroll and are paid by 
“B” out of the gross amount received by him from the 
company measured by the number of units produced in 
his department. (S.S.T. 70.) 

This is not true in all states, however, unless by 
rulings of the commissions in those states. 

The original draft of the Federal Social Security 
Act contained a provision which was deleted from the 
Federal Act as passed, but appears in substantially the 
same form in state laws— 

“In determining whether an employer employs 
enough persons to be an ‘employer’ subject thereto 
.. . he shall whenever he contracts with any sub- 
contractor for any work which is part of his usual 
trade, occupation, profession, or business, be deemed 
to employ all persons employed by such sub-contrac- 
tor on such work, and he alone shall be liable for 
the tax measured by wages paid to such persons for 
such work except as any subcontractor, who would 
in the absence of the foregoing provision be liable 
to pay said tax, accepts exclusive liability for said 
tax under an agreement with such employer made 
pursuant to regulations, etc.” 

Such a clause appears in the state laws of: Alabama, 
Arizona, Colorado, Idaho, Iowa, Louisiana, Maryland, 
Massachusetts, Mississippi, New Mexico, New York, 
North Carolina, Oklahoma, Oregon, Rhode Island, 
South Carolina, South Dakota, Texas, Utah, Virginia, 
Wisconsin. 

Contractors in those states must safeguard themselves 
accordingly, or they may find themselves liable for the 
taxes of the subcontractor. 

The determination of “employment within the state” 
is another troublesome problem for employers having 
mobile crews working in several states. If a majority 
of the work is done in one state, the employment is 
“localized” for tax purposes in that state. But when 
the majority of the employment does not occur in any 
one state, the determination of liability follows a general 
formula. If some of the work is performed in a state 
and the headquarters are in the state, the employment 
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is “localized’’ for tax purposes in that state. If the 
headquarters are not in a state where some of the work 
is performed, but the employe’s residence is in the state, 
the employment is “localized” for tax purposes where the 
residence is. 

So far there has been no Federal ruling upon division 
of liability for construction crews, but Indiana has ruled 
that the supervisors sent from the home office are not in 
Indiana employment, although the local men employed 
on the construction are. If this ruling is generally 
adopted elsewhere it is a reasonable one which may 
well be, it will be necessary for contractors to keep their 
records in such form that the supervisory labor from 
headquarters can be easily separated from the local 
labor payrolls for tax reporting. 

Of course, the controlling factor is place of employ- 
ment. A crew which spent the greater part of the year 
on a job in a certain state, would undoubtedly be reported 
for tax purposes entirely in that state. Even the 
supervisory staff might then be “localized’’ in the state, 
unless other factors such as: place where contract of 
hire was made or exemption of casual or seasonal labor, 
entered into the decision. Three states, Kentucky, Lou- 
isiana, South Carolina, stress place where contract was 
made and give it precedence over either headquarters 
or residence in “localizing” employment. 

v 
Erosion Control Measures Will Be 
Used on Highways 


Erosion control measures developed for farm lands 
will be used to protect sections of state and federal-aid 
highways this year under plans now being worked out 
between 19 state highway departments, the Bureau 
of Public Roads and the Soil Conservation Service. 

A recent survey in Wisconsin showed erosion respon- 
sible for much of the cost of highway maintenance 
in certain parts of that state. Uncontrolled soil erosion 
also increases maintenance costs on federal-aid roads, 
according to officials of the Bureau of Public Roads. 

Under the proposed program, state and federal offi- 
cials will select short stretches of right-of-way along 
highways within the boundaries of Soil Conservation 
Service areas. The service will furnish technical super- 
vision, labor and necessary planting materials. The 
state will supply construction material and equipment, 
and agree to maintain the work for five years. 

Actual operations to protect highway cuts and fills, 
highway ditches, and drainage structures, have been 
started in some of the 19 states. Vegetable control 
measures will be used wherever possible, although some 
construction work will be done where gullies are 
menacing adjacent farm lands. 

States that have established roadside erosion control 
relationships with the Soil Conservation Service are: 
Alabama, Arizona, Arkansas, Georgia, Idaho, Illinois, 
Indiana, Maryland, Mississippi, North Carolina, Ohio, 
Oregon, South Carolina, Texas, Utah, Virginia, Wash- 
ington, West Virginia, and Wisconsin. 

v 

New Mexico Start 2-YEAR CONSTRUCTION PrRo- 
GkRAM.—The state highway department of New Mexico 
is planning a 2-year construction program that will 
result in completing principal highways of the state and 
construction of secondary roads. A $10,000,000 road 
debenture issue will be sold and the funds obtained will 
be used to match federal aid funds for main highways 
and secondary roads and for the construction of state 
roads, 
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Roads and Streets 


PREFORMED WIRE ROPE 


A Factor in Reducing Equipment Operating Costs 


HE increasing popularity of preformed wire rope 


among wire rope users in general is noteworthy, 

and is due almost entirely to the improved service 
which the preformed wire rope is giving as compared 
to standard wire rope. Hence, an analysis of the princi- 
pal factors which are responsible for this condition will 
be interesting to all rope users, those who use ordinary 
or standard wire rope and those who have adopted the 
use of preformed wire rope. 

Before going into a discussion of preformed wire 
rope, let us consider the characteristics which pertain to 
the manufacture of both standard wire rope and pre- 
formed wire rope. To begin with, the same kind of 
material is used in the manufacture of either type. This 
material, in any of the grades such as cast, mild plow, 
plow, or improved plow steels, is a material possessing 
fairly high strength; and it is somewhat stiff and lively 
when bent or formed, and does not feel or act like an- 
nealed wire. 

The process of rope making requires that the wires 
which are made into strands, and the strands which are 
laid into a rope, be so manufactured, stranded and laid 
into the rope that the wires are practically free from 
torsion, individually. This has been a fundamental of 
rope making for many years. When two pieces of rope, 
one standard and the other preformed, are lying side by 
side on a reel, it is impossible to tell the difference be- 
tween the two, from observation. They have the same 
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Dragline Excavator 


lengths of lay, the same sizes of wires, the same wir 
strengths, and the same general combinations of wire 
sizes; and both are equally flexible for bending around 
sheaves. 

Preformed wire rope possesses, in addition to these 
common properties, many additional valuable character- 
istics : 

It is free from the natural forces that are inherent in 
standard wire rope. It is so constructed that each wire 
in each strand, as well as each strand in the rope, retains 
its proper position without restraint of any sort. This 
results in better distribution of the load over the entire 
cross-section of the rope structure. 

Preformed wire rope may be readily cut without ap- 
plying seizings to the rope, and there’is no appreciable 
untwisting of the rope structure. Standard wire rope. 
on the other hand, must be tightly seized on the ends to 
prevent the lay from opening up or running out. 

When bent around a sheave, preformed rope will have 
only those forces brought into play which induce pure 
hending stresses. No unseen forces are added to those 
to which the rope itself is subjected. For this reason, 
increased wire rope wear is obtained in service before 
the wires start to crack from fatigue due to bending. 

Due to the natural spiral wave in the wires and in the 
strands, preformed wire rope is free from twisting 
tendencies, and thus practically eliminates kinking, which 
is likely to injure a wire rope particularly during instal- 
lation. Furthermore, when this type of rope is loaded 
it will exhibit fewer twisting tendencies than standard 
wire rope. This makes it desirable for ropes with wire 
centers and Lang lay ropes of every construction. This 
latter type of rope, when not preformed, causes trouble, 
frequently, by untwisting. 

Preformed wire rope is much easier to splice than 
standard rope, due to the fact that the preformed spiral 
of the strand slips naturally into its proper place 
when splicing. One point should be observed in splicing 
a preformed rope, and that is to make sure that the ends 
of the strands which are to be tucked are straightened 
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Skimmer Scoop 


out before the tucking operation. These tucked ends 
should be taped and run into the rope for a reasonable 
distance, preferably for a somewhat greater distance than 
in the case of standard wire ropes. 

Preformed wire rope will more easily maintain its cir- 
cular cross-section when used under severe crushing con- 
ditions, which makes it most adaptable for smooth and 
even winding on the drums of hoisting equipment. This 
eliminates uneven wear and rapid deterioration of the 
rope from irregular drum winding. 

When broken wires begin to develop, which must occur 
eventually in any type of rope, wires of preformed ropes 
remain in place, whereas the wires of standard ropes 
stick up and porcupine. Hence, any broken wires in 
preformed rope will not cause excessive wear on the 
drums and sheaves, nor will they bend over and cause 
the fracture of adjacent wires. When in this condition, 
preformed rope is safer for workmen to reeve and han- 
dle. Because every individual wire is preformed identi- 
cally, as is also the case with each strand in this type of 
rope, high or low strands cannot develop through un- 
equal loading of the wires or strands. Also, this unbal- 
anced condition cannot develop through the slipping or 
turning of strands because even without seizings these 
strands and wires remain in their proper symmetrical 
positions as manufactured. This, of course, is not true 
of standard ropes, in which the wires and strands more 
easily become displaced, or permit slack to slip back from 
the ends unless sufficiently tight seizings are used. 

Should preformed wire rope be accidentally over- 
loaded and break, both pieces can be salvaged, whereas 
standard wire rope will untwist for a considerable dis- 
tance, thus spoiling it for future use. 

The summation of all of these factors results in in- 
creased wire rope life in sufficient amount to materially 
reduce wire rope costs to the user. 

Since the advent of preformed wire rope, and its 
usage on road construction and for general contracting, 
there has resulted an increased wire rope life on the 
smaller shovels, draglines, and machinery used for the 
construction of roads, streets and bridges. This in- 





DIRECT OPERATING COST OF EQUIPMENT DURING 


Age, ° 
Machine Years Size Cost 
Blade Grader (hand cont.)..... l 12 ft. $1,868.48 
Blade grader (hydraulic)....... 1 12 ft. 2,281.05 
Crawler tractor (gasoline)..... 7 60 hp. 4,432.36 
Crawler tractor (Diesel)....... 2 50 hp. 4,865.37 
Crawler tractor (gasoline)..... 3 35 hp. 2,431.00 
Shovel (gasoline) ............. 1 YY yd. 5,469.13 
Finishing machine ............. 7 18and 20 ft. 3,322.65 
PUNE CIEE 6 kb 60.08 bsesnses 6 27-E 8,209.24 
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creased service has enabled the contractor to secure 
greater efficiency from his equipment; and has been 
equally welcome to the operators of such equipment, since 
it has meant less work for them in installing, handling, 
and changing wire rope. It is true, in every case, that 
the shutting down of a piece of equipment for the 
changing of a wire cable means a rush job to get the 
old cable off, the new cable on, and the equipment going 
again. This is much harder work than operating the 
equipment after the cable has been put on. 

Installations where preformed rope construction will 
give greatest value may be summarized as follows: 


Dipper Hoist Ropes, Dragline Ropes, Drag Bucket 






































Power Shovel 


Hoist Ropes, Clamshell Holding and Closing Ropes, 
Digging Ropes on Trenchers, Operating Ropes on Pav- 
ers, Concrete Mixers, Scrapers, Cranes, Derricks, etc. 

There are also many other places where preformed 
rope may be used and excellent results obtained. Those 
noted above are merely the principal uses. 

Although preformed wire rope is sold at a slight 
premium over standard wire rope, it is evident from the 
foregoing that this slight increase is justified, especially 
for the type of equipment used by road constructors, 


v 

Paint SAFETY SLOGANS ON StrREET—Trafftic safety 
slogans have been painted on several streets in Washing- 
ton, D. C. The slogans read: “Don't Be a Traffic 
Cheater—Give the Pedestrian His Right of Way.” These 
are painted in the streets. Similar slogans, addressed to 
pedestrians and painted on the sidewalk, read, “Give the 
Motorist His Right of Way.” If the slogans prove help- 
ful, it is planned to paint them on many intersections. 


v 
Miscellaneous Equipment Operating 
Costs in Illinois—1936 


The following table is from the records of the Illinois 
Division of Highways. It shows not only the direct 
cost per hour (exclusive of operators’ wages) for each 
of the eight machines, but also the quantities of fuel 
and lubricants consumed, and the original cost of the 
machines : 


1936—OPERATOR’S WAGES EXCLUDED 
Field Repairs, 


Hours Fuel, Oil, Grease, Parts Direct Cost 
Worked Gals. Gals. Lbs. and Labor per Hour 
555 ule er 97 $ 6.90 $0.0532 
491 142 14% 54 6.30 0.0848 
1,002 4,220 9934 317 33.10 0.7283 
1,127 2,183 57 338 16.62 0.1810 
912 1,884 56% 197 15.92 0.3660 
905 1,490 33% 98 75.68 0.4834 
427 283 5% 58 10.08 0.1309 
434 1,863 31 79 23.64 (0.7044 





















































Roads and Streets 


Some Practical Notes 


ABOUT WIRE ROPE 


N OTHER pages in this issue is a discussion by 
() Mr. James F. Howe on the advantages and uses 

of preformed wire rope. The editor offers this 
additional information which was taken from the Wire 
Rope Users’ Handbook of the American Cable Com- 
pany, in order to demonstrate with additional force the 
difference in types of ropes. Practically all wire rope 
manufacturers now make both preformed and ordinary 


wire rope. The photographs and drawings accompany- 
ing these remarks are presented to give a visual per- 
ception of the difference in rope designs and rope con- 
struction. Because there are so many designs available, 
the economic rope to use for a particular installation 
should be as recommended by wire rope engineers. 
There are cases where standard wire rope is more eco- 
nomical and advantageous and places where preformed 








/ Ay .! 
eee) 


6.19 
Warrington 


6% 27 


6219 6x21 
Filler Wire Filler Wire 
Ww R.¢ 


Seale 





6329 
Filler Wire 
iw. R. ¢ 


6:2 


6x 33 
Filler Wire Filler Wire 


Cross Sections of Various Constructions of Wire Rope. 


These Are the Ones Most Frequently Used. 


wire rope should be used. Engineers who have special- 
ized on wire rope installations and economics should be 
consulted whenever any quantity of rope is required. 


Ropes are layed (we might say “woven,” in common 
language) in two general classes, viz., Lang Lay and 
Regular Lay. Both preformed and ordinary or standard 
ropes are built in these two classes. Each one of these 






classes of weaving have a Left Lay construction and 
a Right Lay construction. The accompanying picture 
shows these constructions. Ordinary or standard Lang 
Lay ropes, whether left lay or right lay, have always 
been hard to handle, as they are much more readily 
kinked or “bird-caged.” Preformed Lang Lay ropes 
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overcome these objections. One precaution that must 
be rigidly enforced for Lang Lay ropes, whether stand- 
ard or preformed, is to keep the equipment well grooved 
so that the tread of no groove is small enough to pinch 
the rope. Failure to appreciate this point has caused 
very erratic service with the use of Lang Lay rope on 
soft, easily worn sheaves. 

It is further recommended that stiff connections be 
used on Lang Lay ropes, as the use of swivels causes 
excessive unlaying (loosening of weaving) of the rope. 

Two other accompanying pictures show only about a 
score of the at least 80 different designs that have been 
built and used. This is presented to show the reader 
why a wire rope engineer should be consulted whenever 
a rope problem is encountered. 

Proper Working Loads.—The proper working load of 
a wire rope for general purposes, particularly running 


ropes, should never exceed one-fifth of the breaking 
strength. In other words, a factor of safety of five 


should be allowed. For example, a 7%-inch diameter, 
6x19 Plow Steel Rope has a breaking strength of 28 
tons, hence the proper working load should not exceed 
5.6 tons. Naturally, rope for different installations have 
different factors of safety. 


Twisted Strand From Ordinary or Standard Wire Rope 


ee 


Strand From Preformed Wire Rope 

























































Sx 19 








8x19 8119 





5x19 6x12 ox12 
7 Hemp Centers 


l. W. R. C. means Independent 

Wire Rope Center. 6x19 means 

6 strands and 19 wires per 
strand, 
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Cross Sections of Various Constructions of Wire Rope. 
These Are the Ones Most Frequently Used. 


Sheave Sizes—It is advisable to have sheave and 
drum sizes that conform to the following: 


Average Diameters Recommended 


For 6x7 rope, 72 times rope diameter 
For 6x19 rope, 45 times rope diameter 
For 6x37 rope, 27 times rope diameter 
For 8x19 rope, 31 times rope diameter 


Minimum Diameters 


For 6x7 rope, 42 times rope diameter 
For 6x19 rope, 30 times rope diameter 
For 6x37 rope, 18 times rope diameter 
For 8x19 rope, 21 times rope diameter 

Jt should be noted that larger diameters increase the 
length of life of the rope. Furthermore, different rope 
constructions may employ diameters different than these 
given above as averages for general guides. Wire rope 
engineers should be consulted when minimum diameter 
problems are encountered. 

Lubrication—Manufacturers of wire rope build a 
lubricated core into the rope but through repeated load 
applications and service this lubrication is gradually ex- 
pended and it is advisable, even necessary, to make fre- 
quent applications of a good adhesive lubricant during 
service. A dry core will wear and collapse quicker and 
will absorb moisture to the serious detriment of rope 
service. 

The smaller the sheaves or the heavier the tension 
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or the rope, the more often should the rope be lubri- 
cated. A good lubricant retards corrosion of the wire 
and deterioration of the core, reduced internal friction 
which is a cause of wire breaking from increased bend- 
ing stresses, and decreases external wear. The lubricant 
should be thin enough to penetrate the strands and the 
core but not so thin as to run off the rope, nor so thick 
that it merely covers the rope. 

Therefore, a thicker, adhesive, semi-plastic compound 
applied hot in a thinned condition is best whenever pos- 
sible to obtain. To properly lubricate with a heated 
lubricant, it is necessary to have the rope run slowly 
through the heated tank of oil so that the proper pene- 
tration occurs. Where this is not possible, an applica- 
tion of a thinner, unheated lubricant will give practical 
results. 
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Clearing House on Gas Tax Diversion 


A nation-wide clearing house to oppose the diversion 
of the funds received from the gas tax was recom- 
mended by Murray D. Van Wagoner, State Highway 
Commissioner of Michigan, in a report presented at 
this year’s convention of the American Road Build- 
ers’ Association. 

This would be established through the cooperation 
of various bureaus, agencies, and organizations includ- 
ing the American Road Builders’ Association. Others 
that come to mind are the U. S. Bureau of Public Roads, 
American Association of State Highway Officials, Amer- 
ican Petroleum Industries Committee, National High- 
way Users’ Conference, American Automobile Asso- 
ciation, American Trucking Association, Inc., National 
Association of Motor Bus Operators, Automobile Man- 
ufacturers’ Association, National Automobile Dealers’ 
Association, Portland Cement Association, Asphalt In- 
stitute, National Association of Paving Brick Manu- 
facturers, Granite Block Association, National Safety 
Council, New England Road Builders’ Association, As- 
sociation of Highway Officials of the North Atlantic 
States, American Association of Motor Vehicle Admin- 
istrators, National Crushed Stone Association, Cham- 
ber of Commerce of the United States, National Sand 
and Gravel Association, National Conference on Street 
and Highway Safety, Highway Research Board, High- 
way Education Board, National Petroleum Association, 
Independent Petroleum Association of America, West- 
ern Refiners’ Association, National Grange, American 
Farm Bureau Federation, and others. 

This clearing house would be set up on a permanent 
basis with a paid personnel in charge. The individual 
members of this clearing house would continue their 
present work against diversion, but their separate ef- 
forts would be correlated and unified through the opera- 
tion of the clearing house. Periodic meetings should 
be held of representatives of the various organizations 
in this clearing house at which time national campaigns 
and plans could be drafted and decided upon. 

“Permanent committees organized along similar lines 
should be formed in every state in the Union to wage 
a year-round fight. It is vital that we recognize the 
need of permanent vigilance and permanent efforts to 
get rid of diversion rather than sporadic campaigns 
every two years when our legislatures are in session. 

“In other words, we would strive for uniformity 
and concentration of thought and energy in this fight 
against a grave national evil. Until we do, it is prob- 
able that we shall always have diversion with us.” 
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HYDRAULIC SYSTEMS 


AS USED IN ROAD MACHINERY 


By H. C. FRENTZEL 


Mechanical Engineer, The Heil Company, Milwaukee, Wis. 


in the road machinery field because of their sim- 

plicity, ruggedness and flexibility. They have 
heen successfully applied to dump trucks, scrapers, rip- 
pers, graders, rollers and snow plows, besides in indus- 
trial applications such as machine tools, broaches and 
presses of all description. 

The hydraulic system is comprised of the following: 

1. A hydraulic pump (attached to the hoist proper or to 

the rear face of the tractor transmission case). 

2. Power takeoff (geared to the transmission or splined 
at the forward end to fit the power takeoff shaft in the 
tractor transmission). 

Control valve 
Relief valve 
Hydraulic hoists 
Oil reservoir 

7. A system of hoses or pipes 

Their simplicity is due to the few and inexpensive 
parts required together with the fact that they can be 
produced with ordinary production accuracies and give 
good service over a number of vears without high serv- 
ice and maintenance costs. 


H is tie road systems have established themselves 
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The direction of rotation of the spur gear pump has 
no effect on its operation if originally designed to oper 
ate in either direction. However, double helical gear 
pumps should only rotate with the apex of the tooth 
leading as shown in Figure Ic. 

For low pressure duty or when only intermittent oper- 
ation is required grey iron or nickel grey iron spur 
gears are sometimes used, occasionally these are alloyed 
with chromium or molybdenum. In this category use 
of hydraulic equipment, the dump truck is the most 
common. In continuously operating pumps hardened 
steel gears, both double helical and spur are used. The 
spacer, Figure ld, or housing for the gear, is generally 
made of grey iron. Alloy cast irons containing nickel 
either alone or in combination with chromium or 
molybdenum produce a more uniform and denser casting 
having good machinability for the increased wear prop- 
erties they have. The side plates are generally made of 
grey iron either plain or alloy. In some cases wear 
plates are placed between the side plates and gears. 
These may be reversed thus increasing the life of the 
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By proper selection of pump capacity and cylinder 
diameter any mechanical advantage, speed and stroke, 
can be had without impairing the efficiency of the sys- 
tem or adding additional parts to attain high reduction. 
l‘urthermore, the same pump can be used to actuate 
several cylinders either simultaneously or individually. 
The cylinders need not be of the same size nor stroke. 

Pump—The pump is usually of the gear type, most 
generally of the spur gear construction where low pres- 
sures under 600 Ib. or intermittent operation is required, 
such as in dump body work. Where the pump is used 
for continuous operation or where noise is a factor or 
high speeds are employed the double helical gear is used. 
Single helical gear pumps are not so common because 
they are not as well suited for this type of service due 
to the side thrust caused by virtue of their construction. 
In either of these helical types of gears a greater accu- 
racy in the tooth construction and clearances must be 
held. The bottom tooth clearance especially must be held 
to a low figure to prevent high slippage losses. This 
slippage is not a factor in the spur tooth gear design as 
there is no tendency or possibility of the oil to slip from 
the high to the low pressure sides through the tooth 
clearances. 








Fig. 1b 
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pump before replacements are required. When grey 
iron gears and side plates run against each other, care 
must be taken to have different hardnesses in the two. 
If they have the same hardness within the normal hard- 
ness range of these materials they will be found to wear 
quicker and even seize, regardless of their hardness. It 
is preferable to have the greater hardness in the gears. 
On intermittent operation bronze bearings in the pump 
of ample size are used and have been found to be very 
satisfactory. Bearing pressure from 250 Ibs. per sq. 
in. of projected area and up are used, depending on 
bearing and shaft materials. The shafts are generally 
hardened and ground to take greater horsepower and 
increase the wear properties. On high pressure con- 
tinuous operations ball, pin and needle bearings are 
more applicable. To calculate the load on each of the 
four bearings multiply the length of the bore in the 
spacer as shown by letter, L, in Figure 1 by the face 
width of the gears, ¥, times the maximum pressure 
difference between the low and the high side and divide 
this product by four, since there are four bearings. 
To this add one-fourth the product of 1.15 times horse- 
power required (or maximum horsepower for which the 
pump was designed) by 33,000 and divide by the quan- 
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tity, pitch diameter of gear X II (3.1416 & RPM) to 
obtain the bearing load due to power transmitted. 
Bearing pressure = 44 

1.15 HP x 33,000 





P.D. X Il Xk RPM 
To this value a factor of safety for service should 
be added depending on the application for which the 
pump is to be used. 
The horsepower requirement of a pump can be cal- 
culated by use of the following formula: 





GPSF E 
7s. = or — P G (using factors given 
33,000E 0.000583 
below). 
HP = Horsepower. 
P = Pressure in pounds per sq. in. 


S = Head corresponding to 1 Ib. liquid = 2.637 ft. 
head for 1 Ib. pressure. This is based on a 
No. 20SAE oil having a specific gravity of 
approximately 0.875 for a gravity of 29-30 


A.P.I. 
I’ = Pounds per gallon. 
FE = Percentage of efficiency of this system (aver- 


age efficiencies range from 60 to 80 per cent). 

A No. 20SAE oil is generally used in dump body and 
scraper work, having a viscosity of 125 to 185 sec. at 
130° Fahrenheit and a pour point of —20° F. Although 
heavier or lighter oils are used, the above oil is suitable 
for all year service. It has sufficient body to lubricate 
properly and viscosity to keep the pump slippage low but 
still does not have a high friction resistance in the valve 
and piping. 

The location of the outlets and inlets to the pump are 
of no serious importance in that the oil can enter from 
the sides or through the spacer as long as the ports are 
of ample size and the flow of oil is not restricted. The 
velocity in the inlet of the pump can vary from 2 to 5 ft. 
per second in the outlet from 4 to 8 ft. per second. These 
figures again are based on practice and must be tem- 
pered with the individual design and conditions. The 
vacuum on the suction side should never exceed 5 in. 
(Hg) on short runs under normal conditions and should 
have gravity flow to the pump on long runs. Higher 
vacuums may cause trouble in service due to tempera- 
ture variations. The oil reservoir should always be at a 
higher level than the pump. The hoists employed con- 
sist of two types, single and double acting. The first 
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type includes piston, plunger and telescopic as shown in 
figures 2a, 2b, and 2c, respectively. 

The type as shown in Figure 2a is the most common 
and lends itself to both cast iron or steel tube construc- 
tion. Type 2b is economical to build, especially with 
steel tubing. The telescopic cylinder, Fig. 2c, combines 
the design of 2a and 2b. The pushing effort of Type 2a 
is equal to the pressure of the oil in pounds per square 
inch times the piston area. In Type 2b it is the product 
of the oil pressure times the area of dir irregardless of 
duit. 

Cylinder —When the telescopic hoist is actuated from 
its collapsed position the larger diameter sleeve or cylin- 
der moves first with a force equal to the area of div 
multiplied by the oil pressure. When it has moved to 
its stop position “X” the second or intermediate cylinder 
moves out with an effort equal to dv times the oil pres- 
sure. Finally the next moves on in the same manner. 
It can be seen that if this hoist was of similar construc- 
tion to Fig. 2a it would require a great deal more oil for 
the same stroke. Furthermore, if (as in a dump truck) 
the load decreased, the oil pressure would get quite low 
as the body is raised and the time of hoisting would also 
be longer. Although the primary thought in the design 
of a telescopic cylinder is the adaptation of a long stroke 
hoist in a limited space, it has the added advantage of 
giving greater lifting speed with the same pump output, 
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by operating at higher pressures throughout the stroke. 
This type of hoist is more costly in construction than the 
conventional hoist and chances for leaks are more pos- 
sible. Modern seals of the chevron type or equal have 
proven to be very successful and hold high pressures 
with little or no loss of oil. 

Double acting hoists are similar in construction to the 
single acting as shown in Fig. 2a. The only difference 
is in the piston construction, that it is of the double cup 
leather type, and that the piston rod packing must hold 
against oil pressure and not just wipe the piston rod 
clean and prevent dirt from entering the hoist as in the 
case of the single acting hoist shown in Fig. 2a. 

\s stated before, the cylinders of the hoist are both 
made of grey iron or steel tube construction. The former 
has the advantage of incorporating trunnion cores for 
oil passages and flanges for pump mounting in the cast- 
ing. It has the disadvantage of being heavier in weight. 
Some alloy cast irons do approach the tensile strength of 
mild steel. An analysis of approximately 3 per cent car- 
bon, 1.50 per cent silicon, 1.00-1.25 per cent nickel, 0.50 
per cent molybdenum and 0.30 per cent chromium has 
a tensile strength of about 52,000-55,000 Ib. per sq. in. 
It has a Brinnell of 200 and is still machinable. The 
strength of the material does not always regulate the 
wall thickness and generally foundry practice and the 
design are the determining factors. In general, good 
nickel grey iron castings apply themselves very nicely as 
they have good machineabliity, a close grain structure 
and a tensile strength around 35,000 to 40,000 Ib. per 
sq. in. They also hold a fairly constant hardness through 
the entire casting. Where plain grey iron castings of 
3.15 per cent total carbon, 1.15 per cent silicon would 
have an approximate Brinnell hardness of 200 in the 
one-inch section, they would have 350 Brinnell in the 
one-quarter inch sections. The same iron but with an 
addition of 3 per cent nickel would have 240 Brinnell 
in the one-inch section and 255 in the one-quarter inch. 
(One varied 150 points to the other 15.) The plain 
grey iron would have approximately 40,000 Ib. per sq. in. 
tensile strength and the nickel iron 47,000 lb. per sq. in. 
This is an important feature, not alone in the machining, 
but in service also. In cast iron cylinders, both piston 
ring type of pistons, and cup leather sealed pistons are 
used, 





Hoists constructed of steel tubes have the primary 
feature of weight reduction, but must be designed to 
avoid warping caused by welding. Welding within the 
range of operation of the piston should be avoided if 
possible. The shell or cylinder thickness is determined 
by the calculated stresses and is not affected by foundry 
practice, but in its design care should be taken that im 
pact or overloads other than developed by the pump be 
taken into consideration and that the walls are strong 
enough to withstand these superimposed pressures. The 
piston in such hoists is generally of the cup leather con- 
struction which will hold its seal even with small ir- 
regularities which may be found in the commercial run 
of this type of tubing. However, cast iron type pistons 
fitted with piston rings are also used in this service but 
the bore must be checked for roundness and diameter 
variations if not bored or honed. 

A hoist cylinder can in general be classified as thin 
walled in which we can assume a uniform stress dis 
tribution throughout the material in a given plane. The 
thickness required for the circumferential tension (sec 
Fig. 4) can be determined by the formula 





P.D. PD 
t= or S, =—— 
y a 2t 
Where P — The hydraulic pressure in pounds per 
sq. in. 
t = Thickness in inches 
|) — The internal diameter 
S,.. = Allowable stress in pounds per sq. in. 
A\ = Area of piston in square inches 


Should the ratio of wall thickness to inside diameter 
approach 1 to 8 the cylinder can be classified as thick 
walled. 

The stresses are no longer considered uniform and 


become greater on the inside of the walls. When 
t/d = 14 the stress increases 14 per cent and when 
t/d='4 it increases 30 per cent. More accurate 


formulas have been developed employing higher mathe- 
matics, still for general application the above is accurate 
enough and within the range of the factors of safety 
allowed. 

If the hoist is suspended on trunnions as shown in 
Figure 2a, we have also a longitudinal tension due to 
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internal pressure besides that of the circumferential. 
Here again the writer will use a simpler and less ac- 
curate method of calculation to meet the general demand 
and to bring out a general rule. Let us assume that the 
internal longitudinal force of A x P is counteracted and 
balanced by the equal reaction of Sx Dt 


«DP 
Therefore AP -=S, rDt 
4 

PD 
or S, — 

4t 

PD 
t = ——_- 

4S 


By comparing the above two formulae for circumfer- 
ential and longitudinal wall thickness it can be seen that 
as a rule the longitudinal stresses require but approxi- 
mately one-half the wall thickness of that of the cir- 
cum ferential. 

Where the cylinder is subjected to biaxial stress which 
is a combination of both circumferential and longitudinal 
stresses the resultant of the two must be calculated. This 
stress is 11 per cent greater than the circumferential 
alone and the resultant stress would be 

1.11PD 
S, = ——— = 0.550PD 
2t 

The maximum shear stress S, with biaxial loading 
equals 


S.— Si 
Ss, = ————— sin 20 
2 
5. 2S, 
Se — YS. 
Ss. — sin 20 
2 
" 
== — sin 26 
2 
Tandé=% 
0 = 26° — 34 


20 = 53° —8 
Sin 26 = 0.8 
or S, = 0.28. 
Valves—Valves used in hydraulic systems are varied. 
A popular type is the rotary plug valve either straight 
or tapered. The latter lends itself to lower machinery 
costs and can be re-fitted by lapping. It is not a hal- 
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anced valve even though the ends be ported to the suction 
or low pressure side of the system. End thrust can be 
offset by a spring pressure or thrust bearing to prevent 
binding. An included angle of approximately 13°-plus 
has been known to work satisfactorily without having the 
plug lock or wedge itself tight when rotated. The cylin- 
der or straight type of valve can be perfectly balanced 
endwise by drilling a hole to connect both ends. Where 
high pressures are used the radial load is taken by roller 
or ball bearings on the shaft for easy operation. 

Slide valves are sometimes employed, some being mag- 
netically operated. Poppet valves are also used but are 
less common. 

Where the pump and valve can be mounted directly 
on the hoist it has been found best to do so. This not 
only eliminates all hose and joint leakage problems but 
reduces the friction in the system and the wear and 
tear on the equipment. It is not always possible to con- 
nect the pump, valve and hoist in one unit. In such cases 
some kind of a flexible connection must be used. There 
are on the market today high pressure rubber hoses up 
to 1'4 inch inside diameter capable of withstanding 4,000 
lb. per sq. in. pressure which is amply high and has been 
found to meet the requirements, as normally pressures 
over 800 Ib. are not used for continuous operation. These 
hoses are also built to stand the abuse allotted to road 
machinery. They are constructed of oil resistant rubber, 
reinforced sufficiently to withstand the load but still not 
too stiff for the required flexibility. The oil velocities 
through the piping should not be over 3 feet per second 
in a long line and not over 5 feet per second in a short 
run. 

Packing.—There are several types of packings used 
which can be grouped into two classifications, namely 
rope packing and formed packing. The rope packing 
is used for lower pressures and small diameters such as 
around piston rods. The material varies with the manu- 
facture of the packing but generally consists of a 
graphited flax or similar material. Some are even of 
the lead foil type. The formed packings are of rubber, 
flax, leather or similar composition, graphited, and cut 
or formed to meet the required dimensions. Larger 
diameter or higher pressure packings are of the self seal- 
ing type and are constructed as shown in Figures 3a 
and 3b. 

These packings are relatively short, require very little 
takeup and give long service. It is surprising how the 
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chevron type of packing will seal an 8 to 9 inch diameter 
without a noticeable loss of oil. 

Circulation Systems.— In dump body work two types 
of single acting hydraulic systems are used, namely cir- 
culating and non-circulating.* In the circulating type 
the end of the stroke is determined by a port which 
permits the oil to return to the suction side of the system 
where the piston uncovers it as shown in Figure 5a. 

The piston, Figure 5a, starts up on its stroke when 
the pump drawing the oil from the space in the cylinder 
above the piston forces it through the check valve into 
the lower chamber of the hoist. This continues until 
the lower edge of piston uncovers the port “P.” The 
pump continues to maintain its supply of oil, but cir- 
culates its total capacity through port “P” still holding 
the load and piston in position. The pump should then 
be stopped to prevent over-heating of the oil. When 
this is done the load is held from coming down by check 
valve “C.” The body is lowered by opening valve ‘“V”’ 
which returns the oil to the space above the piston. 

In the non-circulating system the stroke is determined 
by a port which cuts off the oil supply to the pump as 
shown in Figures 6a and 6b: 

Here again the pump draws the oil from above the 
piston, and forces it below the piston to raise the load. 
When the upper edge of the piston comes to the end of 
the stroke it closes off suction port “P” and shuts off the 
oil supply to the pump and terminates the stroke of the 





*Patent on this system is held by the Heil Co. 
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piston. The pump in this case does not pump any oil and 
practically works at no load. The check valve here again 
holds the load where the pump is stopped. This system 
eliminates the use of an oil storage tank by utilizing the 
space above the piston for such purposes. The relief 
valve protects the pump and hoist from overloads. 

Figures 7a and 7b show the general scheme for a 
double acting hydraulic system. 

In this system the pump rotates in but one direction 
and the oil flow is reversed by means of a multi-ported 
control valve. This valve is made in various types and 
designs, using disc valves with sliding faces, rotary or 
sliding valves. They generally have three positions, 
namely forward, backward and neutral. In some cases 
the neutral position permits the piston free motion with- 
out resistance, in others it is arranged to hydraulically 
lock the piston in position. The check valve holds the 
load in case of pump or relief valve failure; also, to 
hold the load when the pump is stopped without depend- 
ing on the control valve setting. The relief valve in 
this system is more important than in the single action 
system described above and must be used in all cases 
to prevent over-loading. 

Relief Valve-—In some cases a pop-valve is used in- 
stead of a relief valve. This differs from the relief 
valve in such a way that when the maximum pressure 
setting is reached it opens and maintains a low pressure, 
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thus taking practically the entire load off the pump. It 
is reset by stopping the pump long enough for the oil 
pressure to drop below its lower setting. This requires 
but a few seconds after the pump stops. When the pop 
valve releases the check valve must hold the entire load 
whereas the relief valve when it reaches its maximum 
setting or by-pass pressure it does not lower the pressure 
but maintains the maximum setting by by-passing the 
oil. The latter is the most generally used. 

When a hydraulic system is started for the first time, 
quantities of air are trapped within the system which 
result in jerky operation of the hoist. To remove this 
air from the system vents or pipe plugs should be pro- 
vided at the hoists and in high points in the system. These 
plugs should be loosened and the hoists worked up and 
down until the oil flows freely out of the threads of the 
plugs and the air has ceased to escape. The plugs should 
then be tightened. Under normal operation the air 
would, in time, escape through the relief valve but bleed- 
ing the system at the start is recommended. Other fac- 
tors which should be noted in the operation and main- 
tenance of hydraulic equipment are: 

1. Do not run the pump without oil. 

2. Do not use too heavy a grade of oil—use the manufac- 

turers’ recommendations. 

. Do not let dirt, grit or water get into the oil. 

Do not use crank case drainings. 

Do not think that any oil is good enough, but use an oil 
recommended for the equipment. The best grade is the 
cheapest in the long run. 

6. Do not operate at unnecessarily high pressures. Set the 
relief valve for sufficient pressure to operate the equip- 
ment but no higher. 

The writer has attempted to give a general description 
of some of the more important points in hydraulic sys- 
tems and has tried to avoid highly technical formulas 
but still wanted to give the reader a guide in determin- 
ing the requirements and calculations involved in the 
system. He has felt that men familiar with the more 
involved methods of calculating the stresses in cylinders, 
friction in pipes and valves would not need this informa- 
tion other than comparing or adding it to their present 
knowledge. 

Much more can be written about hydraulic systems 
and much more will be done with them as modern ma- 
chinery and materials are developed. There is no doubt 
that they will advance to the front and that modern 
engineering will attempt to apply hydraulic systems 
wherever possible because they are simple, flexible and 
adaptable. 
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Notes About a Smooth Road Surface 


A. Puddle Jumper, on a trip to Florida after the New 
Orleans A. R. B. A. convention, drove over a long 
stretch of excellent road surface in Alabama about 11 :00 
o'clock one night. The section of highway was south- 
east out of Dotham to the Georgia State line. 

Project E.F.A.P. 170, Houston County, is 10 miles 
long, was awarded to Barber Construction Company on 
February 4, 1933, and was finished August 29, 1933. 
The contract price for grading drainage and surfacing 
was $119,232.92. 

The surfacing consisted of a two course sand asphalt 
hot mix, a three-inch base and a two-inch top or wear- 
ing course bound together by a tack coat of asphalt, and 
cost the State eighty-seven cents (0.87c) per square yard 
in place. 

The mixture of the sand asphalt was local sand and 
40 to 50 penetration asphalt in a mixer of the pug type 
at a temperature of 325 degrees to 400 degrees Fahren- 
heit and the average mix was as follows: 
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Top Base 

Passing Retained Percentage Percentage 
VY No. 10 76 71 
No. 10 No. 40 21.25 23.47 
No. 40 No. 80 33.03 36.39 
No. 80 No. 200 24.25 25.03 
No. 200 10.94 6.79 
Bitumen 9.77 7.61 


100.00 100.00 

The stability was around 20 lb. per square inch when 
tested with a Chicago paving machine. 

Project NRM 170A, NRH 170A and NRH 170A 
Ext., Houston County, is 12.331 miles long, and was 
awarded to Wm. P. McDonald Construction Company 
on October 30, 1933, and was finished July 2, 1934. 
The contract price for grading, drainage and surfacing 
was $184,952.51. 

The surfacing consisted of a two course hot mix sand- 
asphalt, a three-inch base and two-inch top or wearing 
course, bound together by an asphalt tack coat and cost 
the State one dollar and two cents ($1.02) per square 
yard in place. 

This mixture of sand-asphalt was made from local 
sand and 40 to 50 penetration asphalt in a mixer of the 
pug type at a temperature ranging from 325 degrees to 
400 degrees Fahrenheit and the average mix was as 
follows: 


Top Base 

Passing Retained Percentage Percentage 
4 No. 10 0.66 0.42 
No. 10 No. 40 31.00 36.00 
No. 40 No. 80 32.00 35.00 
No. 80 No. 200 19,00 17.00 
No. 200 8.04 4.08 
Bitumen 9.50 7.50 





100.00 100.00 


The stability was around 16 lb. per square inch when 
tested with a Chicago paving machine. 

Remarks.—Quite a difference will be noticed in the 
mixtures used and the shear per square inch in the pav- 
ing for the two projects. The mix was opened up on 
the last project in order to eliminate some cracking that 
occurred on the first one. 

The State has further opened up the mixes on sand 
asphalt with good results. 
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TRAFFIC OvER AUSTRIAN GROSSGLOCKNER HIGHWAY. 
—In 1936, automobiles from other countries comprised 
nearly half of the total number which traveled over 
the Grossglockner alpine highway in Austria. In 1935 
foreign cars only accounted for a third of the total. 
The total number of persons increased some 12 per cent 
over the previous year, but it must be recalled that 
the road was not thrown open to traffic until Aug 3, 
1935. Very little travel can be undertaken over this 
mountainous road before June 15 or after Oct. 1, in 
spite of modern snow removal equipment and a force 
of some 200 workers on full time duty during the win- 
ter season. 

The following table shows motor vehicle circula- 
tion over the Grossglockner road since its completion 
in August, 1935: 


1935 1936 
RE Ee Pee ee 30,571 146,003 
aah rsa kia -ad pica ina ehe tara 19,309 24,113 
ED ehivnedéndedenbsxé eeeseweeksdnew’ 5,482 5,280 
NE Sey a4 5cs aalak wee AN Ra ea 4,174 5,105 
EE a a ieee cdts bare buicend wesawak eee e 4,280 7,693 
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COMPARATIVE INFORMATION 


HIS is a continuation of the tables published in 
the January, February and March issues of Roaps 
\s stated in the January issue, they 
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Manufacturer 


J. D. Adams Company 


Allis-Chalmers Mfg. Ce 


Austin-Western Road 
Mehy. Co gar 


Caterpillar Tractor Co 


Foote Bros. Gear 


& Machine Corp 


Gilbert Mfg. Co...... 


Northfield Iron Co.... 


Rome Grader and 
Machinery Corp 


No. 2 Northfield..... 


Size 
No. 125 
No. 124.. 
Pee Bic sccasenne ad ewe 
Fes BeGbccndedd seesane 
No. 84. 
No i2 eeeeeeeeneneneee 
P:. Baineeetessancens 
IU BGs ccnccesececccoe 
No 12 
Ne Seer 
POM. Devvecevasveceoaun 
sees. Babee 
Te Bescwas 
Ni 10 
FO Bevassecsiessecsees 
DOMMES kicceccsvess 
No. 1 Patrol... 
No. 12 Patrol.... 


DOD, Tissbsoveessessoss 
Th Diva civeinscacveds 
PEO. De avevevecseveuee 
J. Perri rre eee 
PUG See ceveveiesoance 


No. 4 Hi-Way Patrol 
Trailer Patrol 


PULL GRADERS 


Weight 


-Shipping (Approx.)—— Wheel 


Above 








are not to be considered as a complete specification mate- 
rial. We ask that the tables be used more as guides in dis- 
cussions than for selecting equipment. 


Manufacturers 


-—Blade_ Assembly—, 


Lift Angle 
Bank 


























No. 1 Shoulder Patrol 
No. 2 Shoulder Patrol 
i Mb edecteucececsns 


nh Miitcbnsedéeeneude 
i, tones eukedcunw wes 
ih re tececesewwade 


No. 1 We es. we ccves 
No. 2 Whippet....... 
Greyhound 


.No. 14 Heavy Duty.. 


No. 12 Heavy Duty 
No. 12 Standard 
No. 10 Heavy Duty. 
No. 10 Standard 
No. 8 Heavy Duty. 
No. 8 Standard 


No. 8 H.S. Truck 
No. 8 One-ton Truck 


Husky No. 88......0. 





-< 
> 
bee | 


No. 8 Quick Hitch... 
No. 7 Quick Hitch... 




















3250 Lb. —sir rs sD Cocee 


HandControls PowerControls Base Controls Length Ground Cutting 
10280 Lb. 17’-10” Power 12’-0” ia 90° 
9800 Lb. 17’-10” Hand 12’-0” : 90° 
Tere tTer 7900 Lb. 15’-5” Power 10’-0” 16” 90° 
7500 Lb. 15’-5” Hand 10’-0” 16” 90° 
5800 Lb. —t Sere 3’-10" Hand 8’-0” 15” 90° 
3500 Lb. 11’-3” Hand 7’-0” 11%” 66° 
2080 Lb. 9’-5” Hand 6’-6” er a 
ere 12410 Lb. 18’-0” Power 12’-0” 16” 80° 
rer? fore 10800 Lb. 17’-0” Power 12’-0” 14%” 70 
7100 Lb. ee 15’-5” Hand 10’-0” 15” 70° 
5540 Lb. : 13’-6” Hand 8’-0” 13” 60 
iene 12200 Lb. 18’-9” Power 12’-0” 14” 73° 
9700 Lb. 10100 Lb. 17’-6” Power & Hand 12’-0” 17” 73° 
7400 Lb 8200 Lb. 15’-7” Power & Hand 10’-0” 17” Over 70 
5800 Lb. oe, ere 13’-6” Hand 8’-0” 13” Over 70° 
3500 Lb. 6e66 04 ee68 11’-11”" Hand 7’-0” 12%,” owae ee 
1700 Lb. sete Moves 9’-0” Hand (d) 8’-0” ove + 7 
1330 Lb. 8-7” Hand (4d) 8’-0” > 
er 12170 Lb. 18’-4” Power 12’-0” 15%” 65 
10440 Lb. 10900 Lb. te a Power or Hand 12’-0” 18” 90 
7700 Lb. 8170 Lb. 15’-0” Power or Hand 10’-0” sd 90° 
5810 Lb. eX Seer 13’-6” Hand 8’-0” ga 65° 
3575 Lb. ee” 11’-6” Hand 8’-0” 13” 70 
1650 Lb. eet Pree 9’-7” Hand 8’-0” a co Mee 
5920 Lb. (a) 5760 Lb. (a) = 13’-6” Power or Hand 12’-0” 12” ae 
|) “ere 10’ Hand 8’-0” 12” » er 
a —=—( ifs hh CO 12’-1%”" Hand 10’-0” 14” ~ 
——— #§£ #;# extegeeeee 9’-2” Hand 6-0” 11” ~ oo 
————- #£&# weeeiecces 10’ Hand 8’-0” 11” eunmes 
ER ets 12-14” Hand 8’-0” 
———- 8 Keeieacieen 12’-10” Hand 8’-0” 14” i ee 
a 8 ~aeevercess 12’-1%4” Hand 10’-0” 14” x 
ak £é  ¢sKeeseeee 14’ Hand 12’ ¢ 
Seah i Sesvoveres 12’-10” Hand 14’ 12” 
siiebalida 14000 Lb. 20°-2” Power 14-0” 16%” 30 
11600 Lb. 19’-2” Power 12’-0” 16” 90 
sebiensaues 9600 Lb. 19’-2” Power 12’-0” 16” 90° 
8600 Lb. 16’-0” Power 19’-0” 16 90° 
7100 Lb. 16’-0” Power 19’-0” 16” 90 
Riaeaads 5890 Lb 13’-0” Hand 8’-0” 14” 70 
yma ee eae 4500 Lb. 12’-9” Hand 8’-0” 13” 70° 
acuneseane 5200 Lb. 12’-9” Hand 8’-0” 33° 
wachadeda 4450 Lb. 12’-9” Hand 8’-0” a 
i 8 =—s Heeb senate 9’-7” Hand 8’-0” 14” 32° 
esk.- | jjé «e6eesrene 8’-0” Hand 8’-0” 12” 30° 
13000 Lb. 18’-6” (c) Hand 14’-0” _—- pesece 
12300 Lb. ee PTE 18’-6” (c) Hand 12’-0” ccna 
10300 Lb. aoe, Pere 16’-2%” (c) Hand 12’-0” | oe 
7250 Lb. eee, 15’-6” (c) Hand 10’-0” | rr 
6755 Lb. a) Cone 15’-6” Hand 8’-0” a weewen 
5625 Lb. ere ae 13’-6” (c) Hand Lune) res 
4510 Lb. eee 13’-4” Hand 7’-0” ae, ~eewens 
3875 Lb. walteaed 11’-10” (c) Hand 7’-0” 15” kas 
4300 Lb. Spey Pee 13’-6” Hand 8’-0” — aanews 
x 12’-0” Hand 7’-0” _ 8 3=—s_ + enees 





MOTE: €. ccces ) signifies information not available when this form 


printed. 
Pee 


signifies 


information not 


grader design. 


available 


because of 


(a) With auxiliary rear controls. 
(b) Power wheel leaning arrangement available for hand con- 
trolled machines. 
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ON ROAD-BUILDING EQUIPMENT 


of equipment should be contacted in cases where purchase 
of new equipment is involved. New models and im- 


provements to older units occur constantly so that what 





Lifting Mechanism 


PULL GRADERS 











Front Wheels 





-Rear Wheels 








is listed here may not be the latest at the time purchase 
is contemplated. 


er 


r Lifting Link . Diam- Diam- 
Design Construction Connections Wear Take Up Type eter Bearings Type eter Bearings 
Worm and gear Left link adj Balland Socket Split Bearings Shims Leaning 36” Tapered Roller Leaning 44” Tapered Roller 


for 2 lengths 























Worm and gear — os. Balland Socket Split Bearings Shims Leaning 36” Tapered Roller Leaning 44” Tapered Roller 
or 2 lengths 
Worm and gear Pay = Balland Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 40” Tapered Roller 
or 2 lengths 
Worm and gear Left —_ adj. Balland Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 40” Tapered Roller 
for 2 lengths 
Worm and gear og be adj. Balland Socket Split Bearings Shims Leaning 32” Tapered Roller Leaning 36” Tapered Roller 
for 2 lengths 
Worm and gear Left link adj. Balland Socket Split Bearings Shims Leaning 30” Hyatt Leaning 36” Hyatt 
for 2 lengths 
Worm and gear Solid Bar Balland Socket Split Bearings Shims Leaning 24” Hyatt Leaning 30” Hyatt 
Worm and gear Solid Bar Ball and Socket Split Bearings Shims Leaning 38” Tapered Roller Leaning 48” Tapered Roller 
Worm and gear Solid Bar Ball and Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 44” Tapered Roller 
Worm and gear Solid Bar Ball and Socket Split Bearings Shims Leaning 32” Tapered Roller Leaning 42” Tapered Roller 
Worm and gear Solid Bar Ball and Socket Split Bearings Shims Leaning 29” Tapered Roller Leaning 39” Tapered Roller 
Hydraulic Telescoping Balland Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 44” Tapered Roller 
le ak Somme 75 Telescoping Balland Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 44” Tapered Roller 
Hydraulic—P.C. 
W'm& Aa 9 °5 Telescoping Balland Socket Split Bearings Shims Leaning 32” Tapered Roller Leaning 42” Tapered Roller 
Hydraulic—P.C. 
Worm and gear Telescoping Balland Socket Split Bearings Shims Leaning 30” Tapered Roller Leaning 36” Tapered Roller 
Worm and gear One Piece Balland Socket Split Bearings Shims Leaning 30” Tapered Roller Leaning 36” Tapered Roller 
Oven worm One Piece Ball and Socket Split Bearings Shims Straight 24” Tapered Roller Straight 40” Tapered Roller 
and gear 
Open worm One Piece Balland Socket Split Bearings Shims Straight 24” Plain Straight 36” Plain 
and gear 
Worm and gear Telescoping Balland Socket Split Bearings Shims Leaning 36” Tapered Roller Leaning 46” Tapered Roller 
Worm and gear Telescoping Balland Socket Split Bearings Shims Leaning 34” Tapered Roller Leaning 44” Tapered Roller 
Worm and gear Telescoping Balland Socket Split Bearings Shims Leaning 32” Tapered Roller Leaning 40” Tapered Roller 
Worm and gear Telescoping Balland Socket Split Bearings Shims Leaning 30” Tapered Roller Leaning 40” Tapered Roller 
Worm and gear am Op Ball and Socket Split Bearings Shims Leaning 28” Tapered Roller Leaning 36” Tapered Roller 
Soli ght ‘ . : 
Worm and gear Solid Round Ball and Socket Split Bearings Shims Straight 22” Tapered Roller Straight 28” Tapered Roller 
Screw & Nut Screw Ball and Socket(e) Split Bearings. bronze Straight 29” Tapered Roller Straight 40” Tapered Roller 
nuts & yokes 
Vorm and gear One Piece Ball and Socket Split Straight None Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight None Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight 24” Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight 26” Timken Straight Timken 
Screw One Piece Ball and Socket Split Straight 27” Timken Straight Timken 
Worm and gear One Piece Ball and Socket Solit Straight 29” Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight 26” Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight 29” Timken Straight Timken 
Worm and gear One Piece Ball and Socket Split Straight 29” Timken Straight Timken 
Worm and gear a aes. Balland Socket Split Bearings Shims Leaning 36” Timken Leaning 46” Timken 
for 2 lengths 
Worm and gear } ay 4 Balland Socket Split Bearings Shims Leaning 36” Timken Leaning 46” Timken 
for 2 lengths 
Worm and gear Left — —_ Balland Socket Split Bearings Shims Leaning 36” Timken Leaning 46” Timken 
for 2 lengths 
Worm and gear ag | as. Balland Socket Split Bearings Shims Leaning 36” Timken Leaning 46” Timken 
for 2 lengths 
Worm and gear Left — osu. Balland Socket Split Bearings Shims Leaning 36” Timken Leaning 42” Timken 
for 2 lengths 
Worm and gear Left link “<. Balland Socket Split Bearings Shims Leaning 30” Timken Leaning 40” Timken 
for 2 lengths 
Worm and gear Left _ adj. Balland Socket Split Bearings Shims Leaning 30” Timken Leaning 40” Timken 
for 2 lengths 
Worm and gear One Piece Balland Socket Split Bearings Shims Straight 32” Timken Leaning 40” Timken 
Worm and gear One Piece Balland Socket Split Bearings Shims Straight 30” Timken Leaning 40” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Straight 24” Rollite Straight 36” Rollite 
Worm and gear One Piece Sleeve Pin New Sleeves Straight 24” Rollite Straight 36” Rollite 
Worm and gear One Piece Balland Socket Split Bearings Shims Leaning(f) 36” Timken Leaning(f) 48” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 36” Timken Leaning(f) 48” Timken 
Worm and gear One Piece Balland Socket Split Bearings Shims Leaning(f) 36” Timken Leaning(f) 48” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 30” Timken Leaning(f) 40” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 30” Timken Leaning(f) 40” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 30” Timken Leaning(f) 40” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 30” Timken Leaning(f) 40” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Leaning(f) 26” Timken Leaning(f) 34” Timken 
Worm and gear One Piece Ball and Socket Split Bearings Shims Straight 30” Timken Straight 40” Timken 
Worm and gear One Piece Balland Socket Split Bearings Shims Straight 26” Timken Straight 34” Timken 





(c) Also available as “Scarifier Model’ with longer wheel-base. 
(d) Circle reverse by hand from ground. 
(e) Reinforced. 


(f) Also available with straight wheels. 












































































Federal Funds Available for the 
Federal Funds Available for the 
ary 31, 1937, $227,704,514 
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Down 
the 


Road 


By C. M. UPHAM 


Engineer-Director, 
American Road Builders’ 


Association 


Down With Diversion! 


Sounds like the battle cry of a_far- 
flung revolutionary movement, doesn’t it? 
Believe you me, that is exactly what it 
is, entirely orderly and _ well-grounded, 
minus long beards, red-flag waving and 
radical action. Legislators, farm and 
trade organizations, motorists’ associa- 
tions and intensely interested individuals 
throughout the nation have “revolted” 
against the misappropriation by any state 
of highway-tax funds for any use other 
than the building and upkeep of good 
roads. Figuratively caught with the cur- 
rent “sit-down” fever, the government 
“sat down” on Maryland for continuing 
to flaunt the penalty provisions of Sec- 
tion 12 of the Hayden-Cartwright Road 
Act of 1934. The Annapolis legislature 
proposed diversion legislation and imme- 
diately found itself in the “middle.” No- 
tified by the United States Bureau of 
Public Roads that $341,666 was to be 
sliced from Maryland’s federal-aid ap- 
portionment for highways, sentiment 
mounted to the boiling stage and much- 
needed pressure was turned loose. Indica- 
tions now point to the restoration to high- 
way purposes of the money proposed by 
Maryland’s legislature for diversion to 
general use. If this proves true, Diver- 
sion has lost its “Bastile” and the “revo- 
lutionists” have won a conspicuous vic- 
tory. It is to be hoped that the cry of 
“DOWN WITH DIVERSION” will 
echo and re-echo from the Pacific to the 
Atlantic, from the Great Lakes to the 
Gulf of Mexico, until, with the full-mean- 
ing sound ringing in their respective ears, 
each one of the 48 state legislatures, in 
turn, “sit down” on diversion. 





Charles M. Upham 


Forward-Mindedness 


It is always gratifying to note the for- 
ward-mindedness of our friendly Mexican 
neighbors. Mexico in recent years has 
taken great strides in road building, ad- 
mirably exemplified by the completion of 
the Laredo-Mexico City Highway, a most 
important link in the gigantic undertak- 
ing which will be the Pan-American High- 
way. Now word comes that efforts are 
being made by the Mexican government 
to project and complete an additional 
highway from the Texas border to Mex- 
ico City. Approximately 1,600 miles will 
be traversed by this new highway from 
Nogales, through Guadalajara, to the cap- 
ital city. According to the Mexican Au- 
tomobile Association the road will be 
ready for through traffic at the end of 
1938 after an expenditure of about $16,- 
650,000. If and when completed, this high- 
way will shorten the route from the west- 
ern part of the United States to Mexico 
City some four or five hundred miles. The 
motivating personalities in the government 
in the Mexican Automobile Association 
and in the co-operating Mexican states, 
through which the road will pass, are to 
be congratulated on their enterprise— 
their forward-mindedness. 


+. 
Salutation from Venezuela 


According to a communication from 
the American consulate at Caracas, 
Venezuela, copies of Convention Proceed- 
ings of the American Road Builders’ As- 
sociation have been presented to and ap- 
preciatively received by Engineer Tomas 
Pecanins, Venezuelan minister of public 
works and the progressive individuality 
in charge of road projects in that coun- 
try. This publication is more and more 
being accepted as a textbook on road 
building by "road-minded” persons. Vene- 
zuela, like Mexico and other Pan-Ameri- 
ean countries, is doing and plans to con- 
tinue to do “big things” in the way of 
an adequate highway system. 
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Associated Pennsylvania 
Constructors Affiliate with 
American Road Builders 


Nearly One Hundred Compose Groups’ 
Active Membership. 


Most recent group of road builders t 
join the ranks of the American Road 
Builders’ Association, Washington, D. C.. 
according to an announcement from thi 
office of Charles M. Upham, engineer-di 
rector of the organization, is the Associat 
ed Pennsylvania Constructors, headquar- 
tered at Harrisburg, Pa. 

The affiliation of this group, composed 
of nearly one hundred members who ar 
recognized as leaders in their field of 
endeavor, was consummated March 1], 
1937. 

The Associated Pennsylvania Construc- 
tors, as an organization, has been active 
for more than 15 years. The official pub- 
lication of the group, the “Highway Build- 
er,” has come to be accepted as an authori 
tative mouthpiece in the _ construction 
world. 

Remarking on the affiliation, Mr. Up 
ham said, “I am particularly pleased to 
be able to announce the affiliation of the 
Associated Pennsylvania Constructors 
The A.R.B.A. is fortunate in having th« 
fine representation afforded by this splen- 
did body of men. It is a pleasure to have 
them associated with our organization. 
We feel that another wide-awake unit 
has been added to our group of state or- 
ganizations that are pushing the high- 
way program as represented and sponsored 
by the American Road Builders’ Associa 
tion.” 

Officers of the Associated Pennsylvania 
Constructors are James J. Skelly, Media, 
president; H. D. Maxwell, Easton, vice- 
president; A. H. Coon, Luzerne, chairman 
of the executive committee; A. E 
O’Brien, Harrisburg, secretary; W. R 
Wolfinger, Norristown, treasurer; W. C. 
M. Butler, Hazelton and Walter M 
Mumma, Harrisburg, governors to serve 
until 1938; E. N. Woolston, Allen- 
town, and John B. Acchione, Philadel- 
phia, governors to serve until 1939; James 
T. Sweeney, Scranton; W. M. Monahan, 
Philadelphia; A. G. Andrew, Tyrone, and 
M. F. Cousler, York, members of the 
advisory board. The regional vice-presi 
dents are J. P. Mack, II, Philadelphia; 
H. B. Sproul, Scranton; Clyde G. Thomp- 
son, Clearfield, and L. M. Hutchisor 
Orbisonia. 
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Highway Program as of Janu- 
Highway Program as of Feb- 
ruary 28, 1937, $236,252,204 
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ASSOGIATION-WASHINGTON, D. C. 











Assistant Engineer-Director 


Appointed by Road Builders 


The American Road Builders’ Associa- 
tion announces the appointment of W. C. 
Slee, a native of Baltimore, Maryland, as 
issistant engineer-director of the organ- 
ization. 

Mr. Slee is 38. He was educated in 
ie high school of Muncy, Pa., the 
Stevens Trade school in Lancaster, Pa., 
and the Drexel Institute in Philadelphia. 

A wide experience gained from his for- 
mer connections as construction engineer 
vith several of the leading construction 
irms of Pennsylvania, operating in that 
state and in Maryland and West Virginia; 





W. C. Slee 


is city engineer for three years at Hagers- 
town, Md., and, more recently, with one 
of the larger road building materials com- 
panies more than qualify the new assist- 
ant engineer-director for the assignment 
of extending the association’s socialized 
services to road builders throughout the 
various states. 

Mr. Slee’s line of endeavor will bring 
him in close association with all groups 
affliated with the highway program as 
represented and sponsored by the A. R. 
B. A. He will work in collaboration with 
these and other interested groups toward 
the end of solving and eliminating local 
and sectional road-building problems. He 
will personally meet each and every city, 
county and state official, engineer and con- 
tractor and others connected with the 
construction of highways. He will see 
to it that all interested persons are extend- 
ed the privilege of becoming active mem- 
hers in the American Road Builders’ As- 
sociation, that they may share in its pro- 
gressive and far-reaching activities. 
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Anti-Diversion 

The Indiana Legislature passed a Joint 
Resolution to amend the constitution so 
that highway revenues—including regis- 
tration fees, licenses, gasoline taxes and 
all other highway taxes—be used for high- 
way purposes and shall not be diverted by 
transfer of fund, or otherwise, to any other 
purpose whatsoever. 





CONSTITUTIONAL AMENDMENT 
PROPOSALS have been introduced in 
the following states: Delaware, Georgia, 
Idaho, Iowa, Maryland, New Jersey, 





North Carolina, Pennsylvania, South Da- 
kota, Utah, Washington. 

The only two Legislatures which have 
passed the constitutional amendment pro- 
posals up to the present time are: Ala- 
bama and Indiana. 


Legislature Adjournments 


The following legislatures have ad- 
journed sine die: Alabama, Arizona, Ar- 
kansas, Idaho, Indiana, Kentucky, Mon- 
tana, New Mexico, North Carolina, North 
Dakota, Oregon, South Dakota, Utah, 
Washington, West Virginia, Wyoming, 





















60 


45-MILE CABLEWAY DIVERTS 
FREIGHT FROM HIGHWAY 


In order to reduce the amount of freight over the 
truck road and railway line between Massawa and 
\smara the Italian Government has decided to make 
use of a third means of communication: the cableway. 

This new Asmara-Massawa cableway is about 75 
km. long and is divided into four principal stretches, 
each again subdivided into various sections. 

The cableway starts at Godaif (a suburb of Asmara) 
directly connected with the south-bound truck roads 
and situated at 2,377 meters above sea level) and reaches 
Massawa at two different points as will be explained 
later. 

The configuration of the land made desirable a far 
from straight line in planning the cableway, but this 
added length is compensated by advantages of a tech- 
nical character indispensable for a regular functioning 
of the service. 

Stations, supporting pylons, and intermediate tension 
equipment for the cables are entirely built of metal 
and anchorage bases are of concrete. 

In all, there are 15 stations of which 8 are power- 
stations and 5 merely relay stations. There,are 23 ten- 
sion centers and about 450 pylons. The cableway can 
carry 30 tons per hour in both directions between Mas- 
suawa and Asmara. Each transport unit consists of a 
steel car hanging from the cable by a 2-wheel truck and 
is capable of carrying 300 kilos. There will be 1,500 
of these cars on the line. 








A Section of the Asmara-Massawa Cableway 
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The carrying cables are of high tensile strength steel 
of spiroidal construction, 30 mm. in diameter for both 


up and down lines. The tractive cables of flexible 
design have a diameter of 22 mm. 

Movement to the tractive cable is given at the power 
stations by winches werked by Diesel engines. A total 
of about 1,200 h.p. is supplied by these engines. 

The material used in the mechanical and metallic 
parts of the construction (ordered from the Cerretti & 
Tanfani Co.) is chiefly the following: 

Iron sections for the stations, the pylons, and th« 
tension equipment for a total of about 1,700 tons. 

Material for the motive, breaking and relay mechan 
ism, both along the lines and in the stations, trucks and 
cars for a total of about 900 tons. 

Carrying cables, tractive cables and super flexibl: 
cables for working the counter-weights for a total length 
of about 300,000 meters and weight of about 1,000 tons 

The various parts of the equipment are built in fac- 
tories in Italy and then shipped to Massawa where, o: 
being landed, the various elements are transported t 
their places and erected. 

Another aspect of the plan is the large amount o 
brick and cement construction for bases and pylons 
required. This is carried out by the Erithrea Public 
Works Office and other companies. 

The cableway is already functioning from Mai Ata! 
to Godaif (Asmara): in other words, for practicall; 
the whole of its length and in the steepest stretches, 
The stretch between Mai Atal and the two Massawa 
stations is already in advanced stage of constructio: 
and will soon be put in service. 
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DETERMINATION 


ICHIGAN State Highway Commissioner Mur- 
M ray D. Van Wagoner considers the regulation 
of traffic as a vital phase of highway planning. 
With new highways being built and old ones rebuilt to 
accommodate vehicles capable of traveling at high 
speeds, the Commissioner saw the need for a study 
which would give some indication of the speeds at which 
drivers were operating under various conditions. With 
this in mind a speed survey was conducted as a part 
of the work of the Traffic Branch of the Highway 
Planning Survey. It is the purpose of this article, which 
was presented as a paper at the Michigan Highway Con- 
ference last February, to outline the field methods used 
in connection with the speed observations, to present a 
few of the preliminary results, and to suggest ways of 
regulating speed according to graduated speed zones. 
Method of Observation.—There are several methods 
of conducting speed observations. One method is to 
station an observer along a highway whose duty it is 
to record license number, direction, and the time of 
passing of cars as they pass his observation point. 
Several miles away is stationed another observer who 
also records license number, direction, and time, of 
vehicles passing his point. With the inspection of the 
field records, it is then possible to determine the time 
used by each vehicle that traversed the road section 
under observation. The difficulty with this method is 
that many cars are lost within the trap due to their 
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Speed Detector 





OF GRADUATED 
SPEED REGULATIONS 


By D. GRANT MICKLE 


Assistant Director in Charge of Trafic Survey Michigan 
Highway Planning Survey, and Manager, 

Trafic & Transport Dept., Jensen, 

Bowen & Farrell, Engrs. 


entering or leaving the road between the observation 
points. It does have the advantage, however, of pro- 
viding an average speed observation over a fairly long 
section of road. 

Another method is that used by this survey which 
requires only a one-man party. Speed detectors were 
used, as illustrated in the accompanying drawings, con- 
sisting of an L-shaped box with open ends and con- 
taining a mirror set at 45 degrees. The box is mounted 
upon a tripod. This detector is commonly known as 
the “Eno Speed Detector” and was first used in speed 
observations in Connecticut. Originally, the detector 
was placed at one end of a 176-ft. or 220-ft. trap and 
the observer stationed at the other end of the trap. 
As a car passed the observer, he started his stop-watch 
and as it passed the detector a flash would be noted in 
open end of the box facing the observer. This was 
the signal for stopping the watch. For speed readings 
of vehicles going in the opposite direction, the watch 
was started with the flash and stopped as the car passed 
the observer. However, it was found that the observer 
would tend to anticipate the time the vehicle would 
cross the imaginary line in front of him and thus would 
introduce a varying reaction time in either starting or 
stopping the stop-watch. For this reason it was le- 
cided to use two detectors, one located at each end of 
the trap, with one of their open ends facing the road 
and the other facing the observer who was stationed 
some distance in front of the first detector. This ar- 
rangement is illustrated in an accompanying drawing. 
Using this set-up the observer introduced the same re- 
action time in starting and stopping his stop-watch 
because he could not anticipate the flash of the car in 
the mirror of the detector. 

Observations were made during the late Summer 
and early Fall at approximately 700 locations in the 
lower Peninsula of the state, covering all types of 
road conditions such as: through posted speed zones, 
on curves, through and approaching intersections, enter- 
ing and leaving cities, up grade, hill crests, down grade, 
on gravel, bituminous and concrete roads, and under 
all conditions of weather. Observations were made 
during all hours of the day and days of the week. 
Speeds were determined for passenger cars, light, me- 
dium and heavy trucks, both local and foreign. A spe- 
cial form was used by the observer as a field sheet in 
which he tallied the time required for various vehi- 
cles to pass through the 220-ft. trap. These tallies 
were then added and recorded on another form and the 
product of the number of observations times the speed 
in each speed grcup, was calculated. By adding the 
products of each speed group and dividing by the 
number of observations, the average speed at this obser- 
vation point is obtained for the period the observations 
were made. Total traffic was also counted so that it 
was possible to know what percentage of the traffic 
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was observed for speed. As the field records were 
turned in to the office the data was placed on a code 
sheet from which cards were punched, recording all 
information for each group of cars traveling at a given 
speed at each observation point. These cards may now 
be sorted and tabulated to provide any combination of 
speed information desired. 

Preliminary Results of Speed Studies—A few pre- 
liminary tables are presented herein. By the use of 
punch cards it is possible to study the speed informa- 
tion in almost any conceivable manner, and it is hoped 
that many more interesting and valuable tables will 
result from these speed observations. 

In Table I are tabulated the speed of passenger cars 
in various classes of posted zones. The average speed 
of the fastest 15 per cent is determined, the general 
average, pace, and the average of the slowest 15 per 
cent. By “pace” is meant the 10-mile range of speed 
including the largest number of vehicles. 

TABLE I--SPEED BY CLASS OF SPEED ZONE 
Total Ob- 


Average Average Average servations 





Class of Fast 15% 100% Pace Slow 15% Number 
Speed Zone M.P.H.M.P.H. M.P.H. M.P.H. Vehicles 
Nome ...... 49.1 45.4 39.5-50.0 29.0 21681 
45 M.P.H... 58.2 43.1 39.5-50.0 29.1 1209 
40 M.P.H... 50.5 39.4 34.1-44.1 . % ai 153 
35 M.P.H... 52.2 37.0 31.3-41.7 24.4 2158 
30 MP.H... 48.9 34.8 27 .8-37.5 24.1 439 


20 M.P.H. 60.9 42.3 39.5-50.0 26.6 343 


It is seen from Table I that the average of the fastest 
15 per cent of those cars observed outside of restricted 
zones is slightly less than 50 m.p.h., yet this speed is 
exceeded in practically all of the restricted areas by 
this high 15 per cent group. However, the average 
speed and the pace of vehicles gives a better indication 
of what the average driver is doing on the highway. 
It is seen from these figures that as the speed limit 
approaches 45 m.p.h. that the average driver is inclined 
to drive somewhat near the limits set by the regula- 
tion. In the lower speed limitation the average driver 
is inclined to drive beyond the limit, thus indicating that 
he does not always believe the lower speed limits to 
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be reasonable. This is seen from the fact that in the 
20 m.p.h. zone the average of the fast 15 per cent drive 
is 60.9 m.p.h. It must be borne in mind that the speed 
observations were all made outside of business dis- 
tricts at points where the usual 20 mile restrictions 
do not apply. 

In Table II are classified the speeds of various types 
of vehicles and here again it is seen that the average 
drivers of passenger cars are operating in the vicin- 
ity of 45 m.p.h. 

TABLE II—SPEED BY TYPE OF VEHICLE 
Total Ob- 
Average servations 





Average Average 











Type of Fast 15% 100% Pace Slow15% Number 
Vehicle M.P.H.M.P.H. M.P.H. M.P.H. Vehicles 
Pass. cars... 63.4 45.7 39.5-50.0 30.0 21826 
Lt. trucks... 52.2 38.7 31.3-41.7 25.0 3486 
Med. trucks. 47.6 34.7 27.8-37.5 21.9 603 
Hvy. trucks. 41.5 29.8 27.8-37.5 17.4 151 





It is somewhat surprising to find that heavy trucks 
are operating at an average speed of 30 m.p.h. and 
that the average of the fastest 15 per cent of these vehi- 
cles are operating over 40 m.p.h. These observations 
do indicate, however, that with a differential in aver 
age speed between passenger and commercial vehicles 
that on highways of heavy truck concentrations, a segre 
gation of traffic may be desirable. 

Observations were made to determine speeds at vari 
ous times of the day and are summarized in Table III. 

It is found that there is very little reduction in speed 
during the dark hours. The highest average speecls 
were, however, recorded during the daylight hours, 
with the average dropping to 40 m.p.h. during the period 
from midnight to 3 a. m. 

In Table IV speed observations are summarized )y 
days of the week. The maximum average speed occurs 
on Monday and the minimum on Thursday. 

In Table V are recorded the speed according to type 
of location. It is found that vehicles on an average 
operate about 5 m.p.h. faster on the state trunk-line 
system than on country roads, and about 8 m.p.h. faster 
than on city streets. 
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TABLE III—SPEED OF TIME OF DAY 





Total Ob- 


Average Average Average servations 











Time Fast 15% 100% Pace Slow 15% Number 
of Day M.P.H.M.P.H. M.P.H. M.P.H. Vehicles 
12:00 P. M.- 

3:00 A. M. 60.9 39.6 31.3-41.7 23.3 130 
3:01 A. M.- 

6:00 A. M. No Observations 

6:01 A. M.- 

9:00 A. M. 62.1 45.1 39.5-50.0 31.5 717 
9:01 A. M.- 

11:00 A. M. 62.2 43.3 39.5-50.0 27.2 4186 
11:01 A. M.- 

1:00 P. M. 63.8 44.4 39.5-50.0 28.1 4400 
1:01 P. M.- 

4:00 P. M. 62.5 45.0 39.5-50.0 28.4 9014 
4:01 P. M.- 

7:00 P. M. 62.9 44.6 39.5-50.0 28.7 5166 
7:01 P. M.- 

10:00 P. M. 60.7 43.0 39.5-50.0 26.6 2038 
10:01 P. M.- 

12:00 P. M. 61.9 43.2 39.5-50.0 27.5 332 

TABLE IV—SPEED BY DAY OF WEEK 
Total Ob- 


Average Average Average servations 





Fast 15% 100% Pace Slow 15% Number 

Day M.P.H.M.P.H. M.P.H. M.P.H. Vehicles 
Sunday .. 60.7 43.7 39.5-50.0 28.5 2712 
Monday .... 63.8 45.6 39.5-50.0 29.0 4433 
Tuesday .... 63.1 44.9 39.5-50.0 29.2 4862 
Wednesday . 62.9 44.9 39.5-50.0 29.8 3330 
Thursday ... 61.2 42.0 34.1-44.1 25.9 3257 
Ll err 61.4 43.3 34.1-44.1 26.4 3744 
Saturday ... 62.6 45.2 39.5-50.0 29.3 3645 





TABLE V—SPEED BY TYPE OF LOCATION 





Total Ob- 
Average servations 


Average Average 
Slow 15% Number 


Type of Fast 15% 100% Pace 





Location M.P.H.M.P.H. M.P.H. M.P.H. Vehicles 
Straight-away 63.0 44.9 39.5-50.0 30.0 10096 
Up grade... 63.3 46.4 §46.9-57.7 29.5 212 
) 39.5-50.0 

Hill crest.... 60.4 42.7 39.5-50.0 23.9 349 
Down grade. 69.9 51.4 44.1-53.6 35.4 50 
Curve ...... 58.0 40.9 34.1-44.1 26.2 1200 
Intersection . 63.3 45.4 39.5-50.0 28.7 11298 
Entering city 55.0 38.4 31.3-41.7 26.2 1324 
Leaving city. 57.5 40.5 31.3-41.7 25.8 767 
Built-up area 58.6 40.6 31.3-41.7 26.7 1084 
R.R. crossing 54.9 37.6 34.1-44.1 21.5 465 
County roads 60.2 40.5 31.3-41.7 25.2 692 
U. S. and 

state roads. 62.9 44.9 39.5-50.0 28.5 23704 
City streets. 52.9 37.6 31.3-41.7 24.9 1587 





Note:—"“Up Grade” under column headed “Pace” 
hoth groupings of 10 contained the same number of 
vehicles. 
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The observations made on city streets were in all cases 
near the city limits and most of the observations were 
made in the vicinity of Detroit where the surrounding 
territory was not heavily built up. It is noted from 
the tabulation that vehicles in general passed through 
intersections at a speed of 45 m.p.h., which is found 
to be very nearly the average operating speed under all 
conditions, and it appears that drivers feel safe in nego- 
tiating curves at an average speed of 41 m.p.h. 

The highest average speed at the locations tabulated 
was found to be down grade. Drivers apparently 
ascend grades at an average speed of 46.4 m.p.h., go 
over the crest somewhat slower at 42.7 m.p.h., and 
then accelerate down grade to an average speed of 51.4 
m.p.h. Drivers in general retard speed upon entering 
cities and towns to an average of 38.4 m.p.h and pick 
up speed upon leaving municipalities. 

Further analysis will be made of the speed obser- 
vation data, particularly on the principal routes. A 
speed map may be developed which will take the gen- 
eral form of a traffic flow map with the width of band 
indicating the average speed on various sections of 
roadway. Coordinating these data with traffic volume, 
pavement width and other physical conditions and acci- 
dent occurrence should yield some valuable relation- 
ships. 

For the purposes of this paper, several sections of 
road were tabulated showing in Table VI the average 
speed as compared to the average daily traffic volume 
and the accident experience on that section. 

According to the tabulation in Table VI the highest 
number of accidents were recorded on the section of 
road having the lowest average speed and carrying the 
lightest traffic volume. The section having the highest 
average speed accounts for the lowest number of acci- 
dents among the sections under investigation. It would 
appear from this preliminary investigation that speed 
and accidents had little relationship and that volume, 
up to the point of congestion, does not affect the aver- 
age speed to any greater extent. 

Conclusion.—There are several conclusions which may 
be drawn from the preliminary tables herein presented : 

First, that there are a group of people driving on 
the highway who operate their vehicles at speeds con- 
sistently over 60 m.p.h. 

Second, that the average driver is operating his vehi- 
cle at a speed less than that proposed by proponents 
of the idea of installing governors on vehicles restrict- 
ing their operation to 50 m.p.h. or less; and, 

Third, that speed is not a strong contributing factor 
to aceidents. It is further concluded that motor vehicle 
operators are inclined to drive their cars at speeds which 


TABLE VI—SPEED, ACCIDENTS AND TRAFFIC BY ROUTES 





Total 
Average Average Average Total Average Observations 
Fast 15% 100% Slow 15% Accidents Traffic Number 
Routes and County M.P.H. M.P.H. Pace M. P. H. 1935 Volume Vehicles 
U. S. 112—Washtenaw............. 8 (K) 
(ee ee ee 63.7 47.6 39.5-50.0 33.9 126 65 (1) 3308 246 
UF, Si. BEDE AIG Ge ooo oii cs cvcnie 53 (P) 
8 (K) 
U. S. 24—Monroe.............26. 69.7 52.1 39.5-50.0 31.4 33 14 (1) 6087 172 
11 (P) 
U. S. 24 and 8 (K) 
ce, ee ee occa vceeutnns 66.8 49.6 46.9-57.7 35.2 44 18 (T) 8443 90) 
18 (P) 
i F. Ds cvask civ ccens 10 (K) 
Se RE few kk deca cevavees 66.2 . 48.2 39.5-50.0 31.8 50 36 (1) 7170 308 
4(P) 





< = Accidents resulting in death. 





I = Accidents resulting in injury. 


P = Accidents resulting in property damage onl) 
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they feel to be safe under the existing conditions, not- 
withstanding any posted speed restrictions to the con- 
trary. 

It has been proposed in some states to zone highways 
for speed based upon scientific field investigation, but 
to do this properly on a system comprising over 8,000 
miles of highway would involve considerable time and 
expense. Any effort in this direction might yield dis- 
appointing results in total accident reduction out of 
proportion to the effort expended. It does appear, how- 
ever, that speed restrictions should not be posted which 
are unreasonable and which the average driver will not 
observe, thus promoting an attitude of disregard to 
all regulatory signs. It is believed that the average 
driver operates his car safely and at a speed which is 
proper. Perhaps enforcement of speed restrictions, 
above which the average operator drives might tend 
to bring about a reduction in highway accidents. It is 
believed that this would result in a greater reduction 
in accidents than a concentration of enforcement activity 
on drivers exceeding arbitrary speed determinations 
that are not based upon speeds which the average driver 
feels to be safe. 

\s time and money become available it would be 
desirable to zone all highways for speeds which are 
scientifically determined to be safe, reasonable, and 
proper for the conditions existing. Some recognition 
must be given to the attitude of the average driver and 
speed restrictions made to fit what he considers to be 
safe practice. Sight distances, road conditions, traffic 
volumes, and roadside development must also be exam- 
ined in a proper zoning program. With a further study 
of prevailing speeds and their relationship to accidents 
and congestion we may look forward to a limited pro- 
gram of zoning highways for speed regulation in Mich- 
igan. 

The tables and conclusions in this study are only of 
a preliminary nature and further studies and analyses 
may bring about entirely different results and conclu- 
sions. These studies have pointed to paths of investiga- 
tion which may throw considerable light upon the re- 
lated problems of speed, accidents, highway construction 
and motor vehicle regulation. 
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Notes on an lowa Grading Job 


HE picture shows equipment working Sept. 8, 1936 
on the approach fill to a 50-ft. concrete arch on lowa 


Handling Thirty-seven 6-yd. 
Loads per Hour With Dragline 
and Five Wagons—Haul 500 Ft. 
The Dump is at Low Spot in 
Middle Ground of Picture. 
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State Route 175 near Ellsworth in Hamilton County. 
Haul from the roadside borrow pit where dragline js 
working is about 500 ft. The material is loam and gravel. 


C. H. Lowe of Cedar Rapids was the contractor. He 
operated two 8-hour shifts of about 38 men each. Equip- 
ment was as follows: 

1 Koehring dragline with 17g yard bucket. 
Allis-Chalmers 35 tractors hauling. 
Caterpillar 40 tractors hauling. 
La Plante-Choate 5 yard crawler wagons, with board 
extension on one side only, giving a total capacity of 6 yds. 
1 Baker bulldozer. 
1 Allis-Chalmers 35 tractor bulldozing. 
1 McCormick-Deering roller. 

This crew and outfit moved and placed from 220 to 

225 yards per hour under normal conditions. 


wh Ww 


The work formed a part of a 17-mile widening and 
grade reducing job on this route in the summer of 1936. 
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STREET NAMEs IN Lonpon.—There are 127 Church 
Streets and roads within the whole metropolitan area 
of London, England. There are 64 streets, squares, roads, 
avenues and “gardens” in London which bear the name 
Albert, in honor of the Prince Consort of Queen Vic- 
toria. Victoria’s name is borne by almost as many streets, 
roads (there are 26 Victoria Roads alone), squares and 
buildings. Of Chapel Streets London possesses 37; 
of Albion Streets, 26; of Albany Streets, 19. And there 
are Nine Love Lanes. 
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LARGE Roap PROGRAM PROPOSED IN MASSACHUSETTS. 
—A resolve has been presented in the Massachusetts 
Hiouse of Representatives directing the State Depart- 
ment of Public Works to lay out a program of high- 
way construction and improvement selected from 51 
legislative proposals, involving an estimated outlay of 
$100,000,000, which have been presented to the General 
Court. The resolve provides that the department submit 
to the legislature by Dec. 1 of the current year a pro- 
gram covering a five or 10-year period, together with 
recommendations as to the order in which projects should 
be taken up, details as to cost, the apportionments of 
the expense, work maps, etc. 
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CINCINNATI STREET MAINTENANCE DIVISION 
TACKLES FLOOD DAMAGE 


HEN the Ohio River left its placid bed in Cin- 

\ \ cinnati to surge up to an 80 ft. stage, 9 ft. higher 

than ever before in recorded history, many 
strange situations arose that required unusual remedies. 

At the 73 ft. stage, the city water works had to sur- 
render after valiant efforts. Within a short time, the 
rapidly rising waters paralyzed the West End generat- 
ilig station of the local! electric company. These calam- 
ities came in addition to the strangulation of traffic 
resulting from the cutting off of many of the main 
arteries out of the basin into the hilltop residential 
sections. 

On Sunday—Black Sunday—Jan. 27, Cincinnati 
found herself in dire straits. Straits of which careful 
planners, basing their calculations on past performances 
of the river, had little dreamed, even as outlandish pos- 
sibilities. Cincinnati was without lights and power. It 
took three hours to drive from suburbs to the center of 
the city—normally a 25-minute jaunt over well kept 
streets. And worse of all, worse than loss of power 
or of street railway facilities, worse than the danger of 
a food famine, was the stark reality of thirst. For 
there was no water in many parts of the city and only 
a little in the most fortunate sections. And what was 
available was not fit to drink. 


Street Department Handles Drinking 
Water Problem 


Hospitals, restaurants, hotels must have water. Some- 
thing had to be done. Something was done. And Cin- 
cinnatians will long remember the rapidity, the smooth 
efficiency with which it was done. 

The street maintenance division, a closely knit 
corps of 500 men trained to keep 785 miles of Cin- 
cinnati streets, boulevards and byways in excellent con- 
dition swung into action. Under the direction of Mr. 
Chas. Brokaw, head of the department, and Mr. T. J. 





Old Ludlow Avenue Bridge Over Mill Creek. This View Was 
Taken on January 23, 1937, Before the Crest Was Reached. 
Later Only the Topchord Was Visible. 


By M. A. SMITH 


Advertising Manager, 
Littleford Bros., 
Cincinnati, Ohio 
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Old Ludlow Avenue Bridge After the Flood. Note Highwater 

Mark, 80-Foot Stage, Near Top of Structure. Although Only 

One Firm Uses This Bridge, the Maintenance Division Had to 
Restore the Wooden Floor. 


Montgomery, assistant, this group manned trucks, street 
flushers and other equipment from units regularly used 
in their work. 

Tanks were erected at hospitals, hotels and centralized 
locations throughout suburban and downtown residen- 
tial sections. 1,500 railroad ties were borrowed from 
the Big Four R. R. yard supply, and used to build crib- 
bing under these water supply tanks. 

Neighboring cities, Dayton, Columbus, Cleveland, and 
others loaned tank wagons and street flushers, 12 units 
in all, with drivers. These men and 75 others were 
placed on the city payroll. 

All work of distributing the water to these district 
tanks stations was done by maintenance division men. 
In addition, they did all policing of the tanks to resist 
riots which occasionally threatened. Also, this division 
arranged for sources of supply for the water which 
was brought in from Norwood and other neighboring 
cities. Pure water obtained by Division men was de- 
livered by tank cars and spotted at strategic sidings. 
It was pumped into distributing tanks and some 35 
tank trucks to be used for feeding district stations. 
The trucks, owned by Richter Transfer Co., are usually 
employed in transporting ready mixed concrete. 

So Cincinnati can thank her maintenance division 
and especially Mr. H. Kranz and Mr. Wilburn Meyer, 
who superintended this vast program of human service, 
for meritorious service faithfully performed. 

Meanwhile, practically all street maintenance work 
was suspended. Men not doing water apportioning 
work were busy doing police duty along with firemen, 
reserves, regular police and later on, Ohio National 
Guardsmen. 









Flood Damage Estimated at $800,000 


Damage to city structures, streets, signs and covers 
resulting from the flood is estimated at $800,000. This 
figure includes an extensive amount of sewer cleaning 
and the repairing of many of the older masonry sewers 
that caved in under the pressure and ravaging effects 
of the flood waters. 

A number of landslides occurred on hillside streets. 
These were cleared away without delay. Traffic and 
street name signs and street markers suffered through- 
out the flood area. They are being repaired or replaced 
as fast as possible. 

Residents of the Western Hills of the city had the 
choice of two entrances to the basin during the flood 
Hopple Street Viaduct, and the new Western Hills 
Viaduct. Mill Creek, normally a lazy stream some 40 
ft. wide, had swollen to over a mile in width, stopping 
off the half dozen other avenues crossing it from the 
basin to Price Hill, Overlook, Fairmount, Westwood, 
Cheviot and Riverside. To reach Western Hills Via- 
duct, these suburbanites had to pass through a driveway 
in the yards of the Cleveland Wrecking Company. 
This driveway would have been impassable with the 
continuous stream of traffic in rain, sleet and snow but 
for the prompt action by the Maintenance Division. 
Division men built and maintained an old fashioned 
corduroy road through this driveway which kept traffic 
out of the mud. There were no stalled cars throughout 
the entire period of its use. 

Thirty-five per cent of the street surfaces covered by 
flood water were hard surfaced; 65 per cent were 
macadam. Careful examinations, as waters receded, 
showed damages were much heavier on the macadam 
pevements. Five percent of the hard pavements were 
injured; 10 per cent of the bituminous. Of course, 
the macadam repairs offer much less of a problem than 
those to hard pavements. 

The three new aluminum 3,000 gal. street flushers 
(described in July issue of RoAps AND STREETS) and 
the several older smaller flushers saw continuous duty 
beginning Jan. 27. During the famine, they distributed 
drinking water. As flood waters went down, they fol- 


lowed the receding shore line flushing down slimy mud 
and debris, thus making Ole Man River take back with 





Part of the Damage to Beechmont Levee. Waters Undermined 

the Revetment Wall at Left, Breaking and Overturning It. Note 

Broken Sewers and Water Mains. New Construction Will Seal 

the Berm Between the Revetment Wall and the Edge of the 
Pavement. A Spillway Will Be Added. 





Southside Avenue in East End, Cincinnati, after the Flood. Scenes 

Like This with Houses Overturned and Left in the Middle oj 

Streets Among Trees and Debris of All Kinds Were Numerous 
Throughout the City. 


him much of the disagreeable mess he had left during 
his rampage. 

The shut down of power necessitated the closing of 
the city asphalt plant. As soon as partia! restoration 
of power permitted, several concrete mixers wer 
pressed into service, mixing cold patch material for 
much needed patches on broken streets surfaces. 

Beechmont levee that bounds Lunken Municipal Air- 
port, suffered severely under flood waters. The mac 
adam street running over it to connect suburban Mt. 
Washington to the eastern end of Cincinnati played a 
large part in preventing its total destruction. How- 
ever water pouring over it into the lowlands of the 
airport washed away certain parts of the revetments on 
the lower side exposing and damaging telephone cables. 
gas lines and electric and water mains. 

Under consideration now is a well laid plan to recon- 
struct the levee with a spillway which will allow flood 
waters to pass over it, should such phenomenal stages 
ever again prevail, without damage to the levee. This 
is in the hands of the city engineers at the present time. 

Earlier in this article, the valiant efforts of the city 
water works were mentioned. The East End pumping 
station officials foresaw bad times in store when the 
waters first began to rise. As much coal as could be 
handled was brought in and piled inside the building. 
Then as flood water surrounded the plant, men from 
the street maintenance crews worked with water works 
men to fill and build a wall of sand bags around the 
station. Seepage was pumped out. Thus the station 
was able to run full force long after the river had passed 
the stage at which officials had predicted its shut down. 

All WPA projects were stopped during the emer- 
gency. Men from these projects were placed on flood 
duty. Then, after the high waters receded and the 
immense job of cleaning up was to be faced, over 4,000 
WPA men and 300 trucks were concentrated on this 
vast job under street maintenance supervision. 
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First Four Montus OF WINTER Cost MINNESOTA 
$615,000 ror SNow RemovaL.—Fighting heavier snows 
than in 1935-1936, the state highway department of 
Minnesota spent $615,000 battling snow on trunk roads 
the first four months of the winter, October, Novem- 
ber, December and January. 
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FEDERAL LEGISLATION AFFECTING 
THE CONSTRUCTION INDUSTRY 


By V. P. AHEARN 
Executive Secretary, 
The National Sand and Gravel Association 


























their significance is for the future. In doing this, | am 
not unaware of the fact that it is always dangerous to 
make any definite statements with respect to the politi- 
cal temper, and I also recognize that one is rash indeed 
who attempts either to discuss recent legislation in defin- 
itive terms or to make any predictions as to what the 
Seventy-fifth Congress will do. What I shall have to 
offer is only the opinion of one observer of events at 
Washington, who retains the right to express a different 
opinion tomorrow. 
The function of government was described by one 
eminent English statesman as being confined to the 
maintenance of order and the preservation of the sanc- 
ITH the exception of private bills, there is hardly tity of contractual obligations. Indeed, the dominating 
any legislation adopted by the Federal Congress theme of our Federa! Constitution was that of curbing 
which does not have some degree of effect upon rather than enlarging the power of government. There 
industry. It is evident, however, that the most impor- are twenty grants of power in the Constitution as com- 
tant statutes adopted by the Seventy-fourth Congress pared with thirty-one prohibitions and restrictions. As 
from the business point of view were the Social Secur- to certain phases of our economic and social systems, 
ity Act, the Robinson-Patman Act, the Walsh-Healey the Constitution denies the national and state govern- 
Act, and the surtax on undistributed profits. I shall ments the right to legislate at all. These are mainly | 
not attempt here to make a detailed examination of these found in the first ten amendments, popularly known as 
four statutes, but it will be my purpose to draw certain the Bill of Rights. While these were not written into 
. general conclusions from these laws and to suggest what the Constitution adopted at Philadelphia, their incor- 


Recent legislation of the Federal Congress is 
of vital importance to industry. Of particular 
interest to the construction industry are the 
Social Security Law, the Robinson-Patman Act 
and the Walsh-Healey Act. A most interesting 
discussion of this legislation was given by V. P. 
Ahearn at the 1937 Convention of the National 
Paving Brick Association. His paper is pre- 
sented herewith in full. 
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lowa Favors Wide Side Borrows and Adequately Raised Roadways. This View Shows Shoulder Construction on Route 88 


Between Des Moines and Marshalltown in September, 1936. The Pavement Slab Was Completed and in Service. 
Photo by Field Editor 
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poration in our basic law was made by several states a 
condition precedent to the acceptance of the Constitution. 
It is puzzling, under these circumstances, to find men 
in high office deploring the fact that decisions of the 
Supreme Court of the United States have established a 
“no man’s land of government.” That is not an accident 
of our system of government; it was a deliberate action 
whose effect was known and intended. 

The men who wrote the Constitution and who spon- 
sored its adoption were the recent victims of an excess 
of governmental power. Their purpose was to estab- 
lish a real democracy in which the individual, with cer- 
tain specified reservations, would be supreme. ‘That is 
the essence of a democratic system. It was recognized 
that the Constitution should not be made a static instru- 
ment, and provision was made not only for adapting the 
Constitution to degrees of necessary governmental 
power, but the way was left open for the people them- 
selves to amend the Constitution as circumstances re- 
quired. It is well to keep in mind that ours is a gov- 
ernment of limited powers, and the Constitution is the 
law enacted by the people themselves. That fundamental 
law is not subject to the whims and to the passions of 
temporary majorities in our legislative and executive 
departments, and they have been circumscribed in the 
things which they may and may not do. The legislature 
and executive are our agents and not our principals, and 
when they discover that new powers are necessary in 
the public interest, they have a perfect right to recom- 
mend to their principals a wider delegation of authority. 

Social Security Act 

With this as a background, let us examine the legis- 
lation to which I have referred. First and foremost 
must be the Social Security Act. We in industry have 
never failed to applaud the objective of that legislation. 
\s individuals we have an abiding interest in any under- 
taking which promises to relieve the evils of destitution 
and to improve the lot of the unfortunate. If that can 
be done without disruption of orderly government and 
it the program can be financed out of the earnings of 
industry without violently upsetting our whole economic 
structure, we should, and would, give the social security 
program our unqualified and enthusiastic support. In 
practical sense, however, the Social Security Act must 
cause sober reflection. The cost of the program begins 
at $400,000,000 in 1936, increases to more than five times 
that amount by 1939, and approaches $4,000,000,000 an- 
nually by 1950. When the measure becomes fully oper- 
ative, it will require the annual imposition of new taxes 
equal to the entire revenues of the Federal Government 
for the past fiscal year. Yet it is undeniably true that 
the Social Security Act is probably the most popular 
piece of legislation enacted in many years, and there is 


the real possibility that future sessions of our law-mak- 
ing bodies, instead of relieving industry of its present 
tax burdens under the Social Security Act, may even 


increase them by higher levies for the purpose of pro- 
viding larger annuities. 

There are grave socia! implications in the fact that 
legislation designed to relieve the problems growing out 
of unemployment and old-age destitution may have the 
effect of aggravating rather than curing those problems. 
So long as industry is operating under a competitive 
system, it must strive toward a constant reduction in 
its cost of operation. That purpose is stimulated by 
any legislation which makes employment itself the sub- 
ject of taxation, and therefore we may expect to see a 
higher degree of mechanization of industry than has 
ever been registered in the past. 
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The social Security Act passed the Congress by im- 
pressive majorities and it did not provoke the forming 
of party lines. I believe it to be permanent legislation 
barring the single contingency of judicial invalidation. 
The Supreme Court will soon pass upon the unemploy- 
ment compensation insurance provisions of the Act 
which are admittedly less secure constitutionally than 
the old-age annuuity provisions. It is not likely that 
important changes will be made in the Act at the current 
session of Congress. 


Robinson-Patman Act 


The Robinson-Patman Act represents the successful 
cutcome of a concerted drive by groups of retail organ- 
izations to eliminate the alleged evils of the chain store 
system, and yet it is a curious fact that nowhere in the 
bill is that purpose referred to plainly. In its essential 
form, the Act narrows the field of allowable defenses to 
charges of price discrimination. Any price discrimina- 
tion constitutes presumptive evidence of violation of the 
Act, but that presumption may be refuted by one of 
several showings. Certain commercial practices, if in- 
dulged in by the producer and the customer, expose the 
offending party to cease and desist orders by the Fed- 
eral Trade Commission and to civil suits in the courts 
for treble damages. Other practices, referred to in an 
ambiguous and vague manner, are made criminal of- 
fenses, subject to a fine of $5,000 and imprisonment. 

The Robinson-Patman Act passed the Congress by 
a comfortable majority in both houses. It was almost 
political suicide for any member to oppose it, because 
it was said to be a governmental effort to protect the 
small businessman. While the courts have always looked 
with favor upon antitrust statutes which preceded the 
Robinson-Patman Act, there can be no means of pre- 
dicting what their attitude will be toward this new en- 
largement of governmental efforts to prevent monopoly 
and to punish discrimination. I have no doubt that the 
average businessman is bewildered by the Act, but he 
must remember that compliance therewith is an indi- 
vidual and not a group responsibility. As an individual, 
responsible to his stockholders and creditors, he may 
suddenly find that a commercial practice heretofore 
indulged in without having the heavy arm of the law 
placed on his shoulder, is now illegal, notwithstanding 
the failure of the Act to say so in specific terms. A 
thing done innocently and inadvertently may cause a 
series of civil suits for treble damages, because every 
injured party can file his claim. 

The criminal provisions of the Robinson-Patman Act 
are to be enforced by the Department of Justice. | 
believe that the Department will move cautiously and 
slowly in exercising its powers under the statute, but 
there is plain evidence that the Federal Trade Commis- 
sion, notwithstanding the failure of Congress to give 
it any additional funds to administer the Act, is moving 
quickly to establish judicial constructions of the civil 
portions of the law. 

It is impossible to give any industry a definitive state- 
ment of its obligations and responsibilities under the 
Robinson-Patman Act, but let me suggest that the 
principal tests to be applied to any set of facts to deter- 
mine whether the Act has been violated, are these: (1) 
Is there a discrimination in price? (2) Is interstate 
commerce affected? (3) Is the discrimination with 
respect to goods of similar grade and quality? If not, 
the discrimination is not unlawful. (4) Did the price 
discrimination make due allowance for demonstrable 
differences in cost of manufacture, sale, or delivery? 
(Continued on page 79) 
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(5) Is the discrimination merely the exercise of a seller’s 
legal right to select his own customers and to refuse 
to sell to others? (6) Is the discrimination protected by 
that provision of the Act which gives the seller the 
right to meet competition? Finally, what is the effect 
of the discrimination? If it does not (a) substantially 
lessen competition, (b) tend to create a monopoly, or 
to (c) injure, destroy, or prevent competition with any 
person who either grants or knowingly receives the 
benefit of such discrimination, or with customers of 
either of them, there is no unlawful discrimination. 

With the possible exception of its criminal provisions 
and those giving the right to the Federal Trade Com- 
mission to fix maximum discounts under certain con- 
ditions, I believe that the Robinson-Patman Act will 
survive the constitutional test and that we may expect 
additional supplementary legislation. Mr. Patman is 
now engaged in persuading state legislatures to pass 
state laws patterned after the Act, in order to clear up 
once and for all the question of jurisdiction over inter- 
state and intrastate commerce. He may press for a 
bill at the present session which will enlarge the inquisi- 
torial powers of the Federal Trade Commission. There 
is no evidence that he or other members of Congress 
will make a strong drive at this session for the bill 
introduced in the last session whose effect would have 
been to make illegal the use of the basing point and 
delivered price systems. If this report is true, it should 
not be accepted as indicating a permanent policy of not 
seeking legislation of this character. I believe that it 
will be revived in the future and that industry is going 
to have a difficult time convincing the legislators that 
this bill should not pass. 


Walsh-Healey Act 


The Walsh-Healey Act, while considerably modified 
following its original introduction in the Senate, is 
important mainly because it marked a departure from 
the traditional Federal custom of awarding contracts to 
the lowest responsible bidder in a financial sense. With 
certain reservations, all contracts with the Federal Gov- 
ernment now must contain stipulations that the prin- 
cipal contractor wil! subscribe to an 8-hour day, a 40- 
hour week, and to wage scales fixed by the Secretary 
of Labor. Sub-contractors are affected only by the 
requirement that employees shall not be forced to work 
in an environment prejudicial to their health or safety. 
The very scattered opposition to the Walsh-Healey Act 
in the Congress shows that it is probably permanent 
legislation, designed to be enlarged as time goes on. 
It is possible that the $10,000 limitation now contained 
in the contract may be lowered to $2,000 at the present 
session, for it is said that in its present form the Act 
covers only 2 per cent of the number and about 12 
per cent of the value of all governmental contracts. 
An effort will probably be made to include sub-con- 
tractors in the labor requirements of the Act, but 
apparently there is some doubt regarding the constitu- 
tionality and the feasibility of this proposal. 

The extraordinary volume of Federal purchases today 
means that the effect of the Walsh-Healey Act will be 
felt far beyond the fulfillment of Federal contracts. In 
most industrial operations it is not possible to segregate 
employees as between those who are engaged on a 
Federal contract and those who are not, and since there 
is no doubt regarding the Constitutional validity of the 
Walsh-Healey Act in principle, this may develop into 
a rather detailed Federal control over wages and hours 
in industry. 





Surtax on Undistributed Profits 


The Revenue Act of 1936 marked the first time that 
a tax bill was passed without the controlling purpose 
of increasing Federal income, for the surtax on undis- 
tributed profits was aimed at exertion of governmental 
control over the use of corporation funds after taxes 
had been paid. The consideration of this measure in 
both the House and the Senate could not be called an 
intelligent debate, but it became unsafe politically to 
oppose it right on the eve of congressional elections. 

It is known that the surtax on undistributed profits 
has aroused a country-wide protest, and the complaints 
have come principally, it is reported, from small busi- 
nesses. This will undoubtedly have a rea! effect in the 
present session, and it is not unreasonable to expect that 
modifications will be made in the present drastic law. 
One suggestion is that corporations be allowed to retain 
2C per cent of their profits without being subjected to 
the punitive tax, to allow for capital improvements and 
expansions and for the retirement of debt. We who 
are engaged in the basic industries might well support 
amendments of the law suggested editorially in the New 
York Times, from which I quote. 

“At present the tax falls upon that portion of a 
corporation's net income which has not been paid out 
to shareholders within the taxable year. Most corpora- 
tions, however, do not know precisely what they have 
earned during any year until a month or two after the 
year is ended. Their earnings seldom consist entirely of 
cash ; part of them are in the form of inventories, stocks 
of goods on hand on which some final bookkeeping 
valuation must be placed. It is thoroughly unjust to 
penalize a corporation for not paying out all! its earnings 
until it has at least had an opportunity to know what 
its earnings are. At present, in their efforts to avoid 
penalty taxes, corporations run the risk of paying out 
in dividends more than they have actually earned. The 
House bill originally carried a provision, later stricken 
out, in effect allowing 2% months for corporations to 
determine their earnings and the amount of dividends 
they would pay. It is imperative that such a provision 
should be restored. 

“Many State laws prohibit the payment of dividends 
until any previous impairment of capital has been made 
good. But the undistributed profits law penalizes cor- 
porations for not paying out dividends even when they 
would violate these State laws by doing so. A com- 
plete exemption should be made from the tax of the 
amount of earnings retained to restore impaired capital. 

“Exemption should be granted for some of the 
surplus retained by corporations in debt. Provision 
already exists in the law allowing certain narrow ex- 
emptions where contracts existed prior to its passage 
restricting payment of dividends. These exemptions 
must be substantially liberalized for the sake of fairness 
to debtor corporations, reasonable protection for cred- 
itors and sound corporate management. 

“To encourage the retention of at least minimum 
‘cushion’ reserves, a certain percentage of earnings 
should be retainable by a corporation without any pen- 
alty tax at all. Even the Black-LaFollette proposal last 
Spring, though considered radical at the time, did not 
impose an undistributed profits tax on the first 20 per 
cent of a corporation’s earnings if retained. 

“Some exemption should be made for bona fide rein- 
vestment of earnings in new equipment and new plant. 
There would doubtless be some administrative problems 
connected with adequate proof of physical reinvestment, 
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but such problems are far from insuperable. No doubt 
are putting their funds back into actual new machinery, 
Congress would want to put some limit on such an ex- 
emption ; but the importance of encouraging the physical 
expansion of American business and employment oppor- 
tunities should not need to be argued. Corperations that 
factories and the like are not doing it to ‘evade taxa- 
tion.’ 

“The present excessive scale of rates on undistrib- 
uted income should be reduced.” 

So far as principle itself is concerned, I do not believe 
that the surtax on undistributed corporation profits will 
be abandoned at this session of Congress. Excise taxes 
on selected commodities will be retained where they 
show an important yield, but nuisance taxes (that is, 
a “nuisance” to the Treasury Department because of 
administrative expense) will be discarded. There 
appears to be no chance of adoption of a manufactur- 
ers’ sales tax. 


Legislative Possibilities 


Any safe prediction regarding legislative possibilities 
at the current session must await a declaration of 
Administration desires, but prominently among the bills 
to be considered will be the O’Mahoney Federal Licens- 
ing Bill. This would require Federal licensing of all 
corporations engaged in commerce, which would be 
defined to include manufacture, production and _ local 
distribution. Each license would contain conditions, 
which in essense, would extend Federal control over 
wages, hours, and working conditions. Corporation 
directors would be made trustees for stockholders and 
at one time Mr. O’Mahoney proposed that the Act 
include punitive damages for “unconscionable” profits 
which such directors might secure by means of their 
power to contro! the capital of stockholders. Surpluses 
would have been limited and when dividends exceeded 
10 per cent of the par value of the stock of the cor- 
poration, the amount over 10 per cent would be divided 
among employees on a profit sharing plan. 

This legislation not only overthrows the plain evidence 
of judicial construction of our basic law, but even 
if it were constitutionally sound, one must shudder at 
the contemplation of the gigantic Federal bureaucracy 
which the bill would set up. Yet the author of this 
measure on the floor of the Senate stated that it was 
designed to secure “self-regulation of industry.” Mr. 
O’Mahoney will not get very far with his measure 
without Administration sponsorship, but it must be 
admitted that if the Supreme Court invalidates the 
National Labor Relations Act or the unemployment 
compensation insurance provisions of the Social Secur- 
ity Act, the prospects for passage of the O'Mahoney 
Bill will be considerably increased. 

We may expect the usual agitation for the 30-Hour 
Work Week Bill. There has never been any evidence 
that the President approves legislation of this type. Mr. 
Connery, the perennial sponsor of this measure, states 
that he has cured its defects by providing that notwith- 
standing the reduction of hours of employment to 
30-hours per week, employees shall not suffer a loss of 
present income. A bureau within the Department of 
Labor would require the payment of wages adequate 
for a “decent and comfortable standard of living.” 
While the bill will be strongly supported by certain 
labor organizations, they may have their tongue in their 
cheek when they say so. I do not believe this measure 
will pass. 
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There may be a serious proposal for amendment of 
the antitrust laws, not intended to change the basic 
statute but aimed at clarification and definition of our 
antitrust laws, with particular reference to the Robin- 
son-Patman Act. This proposal may include statutory 
provision for the holding of trade practice conferences, 
under the auspices of the Department of Commerce. 
When so held and approved, members of industry com- 
plying with the conference rules would be given immu- 
nity against prosecution and enforcement activities by 
the Federal Trade Commission and the Department of 
Justice, until such time as one or both of these depart- 
ments should find that a certain rule in_ practice 
constituted illegal restraint of trade. The conference 
rules would be divided into two groups; the first group 
would include practices wholly enjoined by statute, and 
in this group an effort would be made to incorporate 
minimum wages and maximum hours, observance of 
which would be binding upon all members of the indus- 
try as unfair trade practices within the meaning of 
the antitrust statutes; the second group would include 
rules not necessarily illegal, but as to which the indus- 
try would be permitted to observe pending a finding of 
restraint of trade by enforcement agencies. Compli- 
ance with this type of rule would not be legally enforce- 
able and would be subject only to contractual agreement. 

No important change in the work relief program is 
expected. The Administration is committed to its 
WPA policy, on the basis that the direct dole, while 
the least expensive, is detrimental to public morale and 
fails to differentiate between those who are voluntarily 
and involuntarily idle. It is held that a public works 
program sufficient to provide employment for all worthy 
employables would be too costly. The net result is a 
compromise between these two extremes to whieh the 
Administration is committed. No scheme of relief has 
proven to be wholly satisfactory. It is generally recog- 
nized that all resorts are inferior to employment in 
private industry, and unquestionably the lawmaking 
bodies will endeavor to force that employment by legis- 
lative devices. The pressure for such laws will not 
cease until the Federal Government is relieved of relief 
expenditures. 

The regular Federal-aid highway principle is strongly 
entrenched in the Congress. There is general recogni- 
tion that this form of public works has not only fur- 
nished considerable employment directly and indirectly, 
but to a degree not duplicated by other types of con- 
struction, adds to the public wealth and is used by all 
the people. 

I do not believe that Congress will pass a new 
National Recovery Act. In saying this I am referring 
to the type of legislation which was held invalid by the 
Supreme Court. There is no possibility whatever of 
curing or overcoming the constitutional defects found 
in that act by the Court, unless the Constitution should 
be so amended as to give the Congress the right to 
abdicate rather than delegate its legislative functions. 
1 do not fail to recognize, however, that numerous bills 
will be introduced which are designed to give the Fed- 
eral Government control over specific industries, such 
as the bituminous coal and textile industries; but if by 
a new NRA bill is meant a proposed legislative enact- 
ment which would restore the wide control over industry 
possessed by the Federal Government in the invalidated 
Recovery Act, I entertain the definite opinion that no 
legislation of this character will be passed, unless there 
is some eventuality which cannot now possibly be an- 
ticipated. 
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Resurfacing with Brick 








A “resurface with brick" job under way 


on Madison Street, Baltimore, Md. 


@ The sound practice of using 
worn pavements as the base 
for new pavements dates back 
to ancient times. Roman road 
engineers kept building the 
new over the old until the 
succeeding layers were piled 
high—it gave us the word 
“highway.” 

Today, highway engineers 
are turning failure into suc- 
cess by brick resurfacing all 
manner of pavements that 
have become a handicap to 
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South Seventh Street, Spring field, Ill., after a 
failing pavement was resurfaced with brick. 


traffic and a burden to the 
public purse. 

This done, the community 
owns a new and modern 
traficway at a normal cost 
and is relieved of future ex- 
cessive upkeep. 


Resurfacing with brick is 
sound engineering. The set- 
tled subgrade is left undis- 
turbed; the old pavement 
structure has high salvage 
value as a base. 
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The old 16' slab was widened in 1936 and 
made the base for this excellent highway. It 


is Ohio Route 18, east of Medina. 


A fine resurface job for a low cost is 
Main Street, Ada, Ohio. 


ly completed with a minimum 
of interruption to traffic. 


Once resurfaced with brick 
a pavement can withstand the 
destructive action of weather 
as well as traffic. Thirty years 
or more of service is not 
uncommon. For additional 
information, write National 
Paving Brick Association, 
unui Cay Produets Inc.) National Press 
Building, Washington, D. C. 
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DESIGN AND CONSTRUCTION 
OF COUNTY ROADS 


ECOMMENDED policies in the design of coun- 
R; roads are embodied in the report of the 

\RBA_ county committee on design and con- 
struction, presented at the 1937 convention of the asso- 
ciation by the chairman, L. G. Belknap, engineer-man- 
ager of the Oakland County (Michigan) Road Com- 
mission. ‘The report is based on a study of 102 ques- 
tionnaires received from various counties and from 
previous papers on the subject. The report follows, 
practically in full. 

Five main headings are suggested in connection with 
standards for county highways as follows: 

1. Location. 

Highway cross-section. 
Types of surface recommended for the classifi- 
cation of highways as _ indicated. 

4. Types and thickness of base recommended for 

surface treatments or bituminous materials. 

5. Traffic safeguards. 

The minimum standards as suggested are for aver- 
age conditions. In mountainous and thickly developed 
country, limiting grades, curvature, right-of-way, etc., 
may be entirely changed due to the economic cost nec- 
essary to maintain certain set standards. 

It has been found that most counties follow very 
closely those specifications and standards approved by 
their respective state highway departments. 


? 
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County highways have been classified into three gen- 
eral groups according to the importance of the road 
and also the number of vehicles per day that may be 
expected to use these roads. The number of vehicles 
per day is an arbitrary classification and not to be con- 
strued as fixing a “rate of use” for each class. 

Class A: 
Main traveled roads other than State or I*ederal routes, 


which serve to connect with towns and other centers 
of population and carrying 1,500 or more vehicles per 
day. 

Class B: 


Secondary roads which connect with local or “farm 
to market” roads and carrying 500 or more vehicles 
per day. 

Class C 

local or “farm to market” roads of shorter length 
and closely related to agricultural service and carrying 
less than 500 vehicles per day. ‘These latter roads, 
where traffic is very light, do not justify any great ex- 
penditure of funds for improvement, but are here 
to stay and must be treated as a part of the highway 
system. 


Location 
(a) Right-of-way. 
Class A: 
Reported widths..........40 to 204 ft. 


Average widths scoseee ee GR. 

Super-highways (so-called), which have been built 
close to large metropolitan centers have in some instances 
a right-of-way of 204 ft. in width. These have a cen- 
tral parkway 80 ft. wide with two 40-ft. lanes of con- 
crete on either side and perhaps fall in a separate classi- 
fication. The average highway on main routes, how- 
ever, may be considered as one 40-ft. pavement with 





shoulders 10 ft. in width and 20 ft. allowed on either 
side of the roadbed for drainage, public utilities, land- 
scaping, etc. This highway requires a minimum width 


of 100 ft. 

Class B: 
Reported widths........... 24 to 100 ft. 
Average widths ..........50 to 60 ft. 


The typical road of this class may be considered as 
one 20 or 22 ft. pavement or other type of surfacing 
with 10 ft. shoulders and 20 ft. on either side of the 
roadbed for drainage purposes, etc. The minimum 
right-of-way required would be 80 ft. in width. 

Class C: 

Reported width .......... 20 to 100 ft. 
Average widths 60 ft. 

It is considered that an 18 ft. traveled surface with 
5 ft. shoulders and 16 ft. on either side of the road- 
bed for drainage purposes, etc., is necessary, then this 
road would have a minimum right-of-way of 60 ft 
in width. 

(b) Maximum Degree of Horizontal Curvature. 

Class A: 

As reported ........ 3 degrees to 30 degrees 
FOUUIE. cs cxswedeus 4 degrees to 10 degrees 

This type of highway should be designated for vehicle 
speeds of 60 miles per hour. The maximum horizontal 
curvature with super-elevation for this speed may be 
considered as 5 degrees. 


Class B: 
As reported ........ 3 degrees to 60 degrees 
AVOTOBE .ccees: ..-6 degrees to 10 degrees 


Horizontal curvature for roads of this class would 
naturally require not to exceed 6 degrees for high speeds, 
but no doubt a greater latitude may be used where 
conditions warrant and it is suggested that 8 degrees 
be considered a maximum. 


Class C: 
As reported ....... 3 degrees to 90 degrees 
AVOTEBO 2.0050 ...10 degrees to 20 degrees 


The degree of curvature in hilly or mountainous 
country is so extreme that to suggest maximum would 
be all out of proportion to average plain or rolling 
country. These roads do not warrant excessive speeds 
and it is considered that a maximum 16 degrees of curva- 
ture would represent a high average. 

(c) Maximum Grades. 


Class A: 
Reported percentage ...... 1 to 10 per cent 
POPE Sin seen dassvavnies 5 to 7 per cent 


A maximum grade of 6 per cent is not objectional to 
the modern high speed motor vehicle for highways of 
this class where adequate sight distances are provided. 
However, long grades may be the means of slowing 
down traffic because of the inability of heavy motor 
trucks to maintain an average road speed. 

Class B: 

Reported percentages....... 1 to 12 per cent 
FAVETOGR occcccccccecessesss0 0 § per com 


The maximum gradient with normal vehicles’ speed 
may be considered as 8 per cent. 
extreme for heavy motor vehicles. 
Class C: 


This gradient is not 
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ROM AN ANCIENT LEGEND comes the story of 
F a monster that once terrorized the island of 
Crete. To appease its anger the people were 
required to bring an annual sacrifice of seven 
beautiful maidens. 

Year after year this costly sacrifice was paid 
—without hope of permanent freedom—until 
brave-hearted Theseus killed the monster and 
saved his people. 

The Problem 
Surprising as it may seem, every highway and 
railway engineer today has a similar opportunity 
on a much larger scale. For years our country has 
been “sacrificing” millions of dollars to repair the 
annual damage done by frost heaves, soft spots 


and sliding fills. Furthermore, unless something is 
done to eliminate the cause of these conditions, 
our annual maintenance bill is likely to grow 
higher and higher. 
Your Opportunity 

Fortunately, the solution to this problem is not 
difficult because investigations show that fully 80 
per cent of all road surface defects are caused by 
a wet, improperly-drained subgrade. Besides, we 
know from experience that this undesirable condi- 
tion can be cured permanently and economically 
by the right kind of subdrainage. Here lies your 
opportunity and Armco engineers are ready to 
help you achieve it. Armco Culvert Mfrs. 
Association, 703 Curtis Street, Middletown, Ohio. 
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Reported percentages....... 1 to 17 per cent 
Average 7 to 10 per cent 
The “farm to market” roads which do not justify 
expensive grading operations may be considered as hav- 
ing a maximum gradient of 10 per cent. 
(d) Minimum Visibility on Vertical Curves. 
Class A: 
As reported ....ccsccccvces 200 to 1,500 ft. 
Average 400 to 600 ft. 
Sight distances on vertical curves may vary on two- 
lane highways from 500 ft. to a minimum sight dis- 
tance of 1,500 ft. on 3-lane highways. Four-lane high- 
ways require a minimum sight distance of 800 ft. A 
minimum sight distance of 500 ft. is suggested for 2- 
lane highways with the recommendation that these dis- 
tances be increased as above whenever future widening 
is anticpated. 
Class B: 
Ag Cepetted 2 ccccccsacessns 200 to 1,000 ft. 
Average 300 to 500 ft. 
Secondary roads with minimum sight distances of 400 
ft. for the average two-lane highway is recommended. 
Class C: 
As reported 
Average 
The local roads with restricted speeds would permit 
of a minimum sight distance over vertical curves of 
300 ft., depending on the class of traffic and topography 
of the country. 
(e) Superelevation of Curves. 
(1) 


As reported Class A 
Maximum Radius. 50to5730ft. 50to5730ft. 50 to 5730 ft. 
AVOPORE oo ccccess 500 to 1000 ft. 300to 600 ft. 300to 500 ft. 


It is recommended that all curves be superelevated, 
although the average practice is to superelevate com- 
mencing at 300 to 1,000 ft. radius. 

(2) Rates per foot of superelevation vary from 
4 in. to 2 in. It is recommended that the American 
Association of State Highway Officials’ formula for 
superelevations be used. The formula is: 

S2 
E = 0.067 — 
R 


Class B Class C 


Where 


E SLOPE in feet per foot of width 

S speed in miles per hour 

R Radius of curve in feet 
with a minimum superelevation of .0125 of a foot per 
foot and a maximum of .10 of a foot per foot. 

(3) Additional width of pavement as_ reported 
ranges from | to 6 ft., depending on the radius of curva- 
ture. 

Highway Cross-Sections 


Class B 
2 to 12 ft. 


Class C 


(a) Class A 
2 to 10 ft. 


Width of Shoulders 2 to 12 ft. 

Average 6 to 10 ft. 5to 8 ft. 3to 6ft. 

Recommended 8 ft. 6 ft. 5 ft. 

On main routes which are designed for maximum 
speed the shoulder width should be sufficient to pro- 
vide for safe parking of vehicles off the traveled por- 
tion of the highway. This requires from 8 to 10 ft. 
of shoulder width. Secondary roads should also pro- 
vide a minimum of 6 ft. and preferably 8 ft. if condi- 
tions permit. Local roads should have a minimum 
width of 5 ft. 


Width and Number of Traffic Lanes. 

Reported— Class A Class B 
8to12 8to12 
2to 4 lto 2 
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The width of traffic lanes for main routes as com 
monly reported is 10 ft. with two, three and four traffic 
lanes. 

Divided highways, where traffic conditions warrant 
with at least a 30 ft. parking area between slabs fo: 
cross traffic, will, no doubt, help reduce the increasing 
toll of loss of life on highways of this tvpe. The min 
imum requirement for main routes is a 20-ft. pavement 
with provision for future widening. A 30-ft. pave- 
ment, except as a part of stage construction, tends to 
increase traffic hazards, and this design should be dis 
couraged. 

Secondary routes should have a minimum width o/ 
18 ft. for the traveled surface. Local roads in roug! 
country should have a minimum width of 24 ft. from 
shoulder to shoulder and in northern climates where 
snow fall is heavy, probably 30 ft. in width to provide « 
place for plows to discharge snow. It is very difficul: 
to fix standards for this type of road because of the 
economic features involved. 


Slopes Ratio. 

The design of slopes for cuts and fills ranges fron) 
4:1 to 1%:1 for earth sections and from %:1 to 1%:1 
for rock, shale, etc. The minimum on main routes for 
cuts and fills of an earth section up to 6 ft. should be 
3:1 and perhaps 2:1 for cut and fills over 6 ft. Rock 
section should be governed by local conditions with 
a minimum slope of 4:1. Secondary and local roads 
should have a slope ratio of not less than 1% :1. 


Types of Surfaces and Bases 


Types of surfaces and bases for bituminous mats 
recommended for the classification of highways as in- 
dicated. 

Class A: 

The tendency towards a uniform type of surface on 
main traveled routes is quite evident. Approximately 
80 per cent of the replies to the questionnaire prefer 
cement concrete pavements. The balance are divided 
between brick, bituminous surfaces of 1% to 2% in. in 
thickness on 6-in. cement concrete or waterbound mac 
adam bases, etc. It is not the intention of the commit- 
tee to go into the design or construction of surface 
types since previous reports have covered these phases 
quite liberally. 

Class B: 

We find a greater variation in types of surfaces than 
in Class A roads. 

50 per cent of the counties favor road or plant mixes on well 

established bases. 

20 per cent favor cement concrete bases. 

27 per cent favor a well graded gravel or a surface treated 

gravel surface. 

70 per cent prefer bases of crushed stone, gravel or water- 

bound macadam in compacted depths of 8 to 10 in. 

In many mid-western counties, as well as in other 
sections, stabilized gravel is replacing the normal road 
gravel, both as a surface and as a base for surface 
treatment. In traffic volume of from 500 to 1,500 vehi- 
cles per day the clay stabilized gravel chemically treated 
is used as a hase rather than as a surface. 


Class C: 

In the class of highways carrying less than 500 vehi- 
cles, the type of surface depends more or less on the 
availability of local materials. Natural soil roads treated 
or untreated are entirely adequate from an economic 
standpoint. Earth surfaces do not keep the mail car- 
riers and others out of the mud during certain seasons 
of the year. In this class we find over 50 per cent of 
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“SLIPPERY ROADS BENEATH US... 


12 TONS OF MILK BEHIND US 


} 


“We had just topped the brow of Dead- 
man’s Hill—not many miles from my farm 
in the Taconic Mountains. Down we 
started! A steep grade. A road slippery 
with mud. Sharp curves ahead. 

“Here was one of the danger spots on 
that devil stretch through the mountains. 
“I had visions of a skid. A blow-out. 
There were thrills at every curve. But to 
the driver, Larry Edwards, this mountain 
run is old stuff. 


..- CURVES AHEAD” 


.»  — og 9° a 


by Lowell Thomas 


“He drives one of the 96 giant milk 
trucks owned by H. L. & F. McBride of 
Goshen, N. Y. They pound the high- 
ways night and day, seven days a week. 


“On these runs a skid is mighty danger- 
ous. A flat tire means an hour and a 
half lost. A blow-out... ? 


“Tire trouble used to come often. Too 
often for safety. But, they tell me, with 
Goodrich Triple Protected Silvertowns, 
they’ve never had an accident caused by 
tires! Not one sidewall blow-out! 


850,000 MILES A YEAR 


“Later I talked to H. L. McBride. He 
said, ‘Our trucks travel about 850,000 
miles a year. Loads are heavy. The 
country is hilly. Many roads are high 
crowned. But tire trouble is hee 
a thing of the past. Our Goodrich Tires 
average better than 58,000 miles.’ 
“There’s a hauling job of the hardest 
kind—and there's a tire record that 
speaks for itself.” 


7 y r 


Lowell Thomas, world traveler, adven- 
turer and farmer, found a new thrill in 
visiting this big scale trucking operation. 
He heard an amazing story of tire per- 


formance. What's back of this record? 
Well, here are the facts. 


Goodrich knows that 8 out of 10 pre- 
mature truck tire failures are sidewall 
breaks. Goodrich decided to do some- 
thing about it. 


TIRES NOW TRIPLE PROTECTED 


Engineers worked for months. Brought 
out a new invention—Triple Protection. 
Built into the sidewall, it keeps tires 
young. Lets ’em wear out S-L-O-W-L-Y 
instead of blowing out in a hurry. 


Here are the three points of dollar- 
saving Triple Protection: 


PLYFLEX — distributes stresses throughout 
a the tire — prevents ply separation — checks 
local weakness. 
2 PLY-LOCK-—protects the tire from breaks 
= caused by short plies tearing loose above 
the bead. 
3 100% FULL-FLOATING CORD-—eliminates 
= cross cords from a// plies — reduces heat in 
the tire 12%. 
There’s something for every trucker to 
think about. It means sure protection 
against unnecessary road delays. Good- 
bye to big repair bills. More mileage 
than ever fuile into a truck tire before. 


For tire information see a Goodrich 
dealer or write The B. F. Goodrich 
Company, Akron, Ohio. 


>.> 


Goodrich™:Silve rltowns 
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SILVERTOWN 
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TRUCKS AND BUSES 
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the counties favoring crushed stone, gravel or stabilized 
gravel surfaces or oil earth treated surfaces. 


Traffic Safeguards 
Guard Rail. 


The trend is to stronger and more substantial 
guard rail where necessary as shown by returns from 
questionnaires. There were approximately a dozen 
different types named as being in use including con- 
crete, metal bands, steel shield spring guards, cable 
and numerous others. Of these 25 per cent of the 
counties use cable guard rail, 12 per cent use some type 
of metal band and 11 per cent use wooden guard rail. 
The committee strongly urge the elimination of all wooden 
types of rail and the replacement with low, strong 
durable metal or cable types, effective enough to pre- 
vent car from overturning or leaving the road. As 
an indication to traffic of other hazards along the high- 
way wooden posts without rails are suggested. 


Center Line Marking. 

The necessity for segregation of traffic into traffic 
lanes is becoming greater each year, due in particular 
to increased speed of cars, and volume of traffic. Some 
45 per cent of the counties contacted indicated the use 
of center line or divisional markings. There was lit- 
tle indication of permanent center line markings other 
than bituminous filled longitudinal construction joints 
in concrete pavements. 

The installation of permanent traffic markers at the 
time of construction of pavements, both concrete and 
bituminous, is recommended. Where longitudinal con- 
struction joints have not been used or traffic divisions 
built into the highway traffic lanes should be marked 
with white unbroken lines 4 to 6 in. in width. The 
use of different colored paints at such places as curves, 
steep grades, and points of short sight distances as an 
aid in directing traffic is more or less in the experi- 
mental stage. There is little indication that this type 
of marking is used to any great extent on county high- 
ways and the non-uniformity of such markings from 
place to place does not make for safer driving for the 
none too well informed driver. 

Warning Signs and Signals. 

The standardization of warning signs and signals 
is clearly noted by the fact that 75 per cent of coun- 
ties contacted showed the use of warning signs as rec- 
ommended by the U. S. Bureau of Public Roads, and 
that of these counties 54 per cent use the reflectorized 
type to some extent. Since traffic control must be con- 
sidered from a national viewpoint rather than local, 
too much emphasis cannot be placed on the necessity 
for uniformity of signs and signals. Similar type of 
“stop and go” lights, colors and locations of same tend 
to eliminate confusion in the mind of the automobile 
driver. There has been a decided increase in the num- 
ber of “stop and go” lights for important intersections, 
with 60 per cent of the replies from the counties favor- 
ing time control types and flasher types for less im- 
portant intersections. 

Although the full or semi-automatic signal is used 
to a much lesser degree than the time control, never- 
theless the use of these types of signal is decidedly 
increasing. 

Reflectorized RR Crossing Signs. 

Most states in the Union have laws which govern 

the marking of railroad crossings. A number of states 


in the past few years have passed further laws reg- 
ulating types and locations of such signs. 
[he state of Michigan is one of such states which 
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has realized the necessity for uniform and well defined 
warnings for motorists approaching railroad crossings, 
The laws passed have required that every railroad 
crossing in the state out of municipalities be indicated 
by reflectorized cross-buck signs or flasher signals nam- 
ing the railroad and number of tracks to be crossed and 
that all crossing signs must be erected by Jan. 1, 1937, 
Advance railroad warning signs are also placed in con- 
spicuous places approximately 300 ft. from the railroad 
crossing. Returns from questionnaires show 50 per 
cent of the counties using reflectorized railroad signs 
and here again the committee would emphasize strongly 
the necessity for uniformity of signs. 
Direction and Mileage Signs. 

As traffic has increased so also has the necessity for 
direction and mileage signs. The types of signs used 
vary from county to county. However, the trend to- 
ward the use of such signs is definitely shown in the 
reports. Over 70 per cent of the counties use direc- 
tion and mileage signs. Here again signs placed at 
vantage points and with letters of legible size make 
for safer travel for the motorist. 


Recommendations and Conclusions 


(1) Right-of-way should be sufficiently adequate 
for future expansion of road facilities and of extra 
width at all dangerous intersections and railroad cross- 
ings. 

(2) Grades should be established that conform to 
the topography of the country with reasonable safety 
and convenience to the type of traffic using the highway 

(3) Adequate drainage is essential. 

(4) Roadbed of sufficient width to serve the vol- 
ume and speed of traffic anticipated and provide for 
parking of motor vehicles for repairs. 

(5) Safety to be stressed in alignment such as elim- 
ination of sharp turns and providing for easy curves 
to conform to speed of traffic. 

(6) Local or “Farm to Market” roads need improve- 
ment. 

(7) Vertical curvature should not be combined with 
horizontal curvature. ; 

(8) Transition curves should be used between tan- 
gents and circular curves to reduce abruptness of change 
in superelevation. 

(9) Roadways should be developed to provide for 
landscaping and other general improvements in appear- 
ance should be made to conform with the general char- 
acter of adjacent country. 


(10) Soil stabilization should be encouraged for use 
as road surfaces or bases for surface treatments. 


(11) Development of smooth, non-skid surfaces on 
well-established base material is essential to modern 
traffic. 

(12) Deep drainage ditches should be replaced by 


wide, shallow ditches with flat slopes or replaced with 
underground drains. 


(13) Sidewalks should be constructed for pedestrian 
trafhe, of any appreciable amount. 

(14) Placing of uniform signals and other traffic 
control devices should be a part of well designed high- 
ways. 

(15) Grade crossings should be eliminated wherever 
density of traffic requires and adequate funds permit. 
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Greater Reduction in One Process 


| TELSMITH-WHEELING JAW CRUSHER 
| 
| 
| 





A super-strong, all steel, force feed jaw crusher. 
Cylindrical roller bearings give higher speed and larger 
output... reduce frictional loss... consume less power. 
Three toggle settings give greater reduction at coarse or 
fine adjustment. Six sizes. Write for Bulletin W-3. 





Greater Tonnage...a Finer Product 


TELSMITH GYRASPHERE CRUSHER 


The only secondary crusher with the double wedgecrush- 
ing action...works at choke feed...turns out a greater 
tonnage of more cubical aggregate . . . crushes finer 
with lower power consumption. Spring relief...spheri- 
cal head...roller thrust bearings. Four labyrinth seals 
and two piston rings reduce oil and maintenance costs 
to a new low. Write for Bulletin Y-3. 





Uniform Screening... Wet or Dry 
THE TELSMITH PULSATOR 


Screens sand, gravel, crushed rock, ore or coal... wet 
or dry ... efficiently. Maximum screening action... 
uniform on every inch of the wire...on every deck... 
under any load. Better built for a longer life of heavy- 
duty, low up-keep service. Write for Bulletin V-3. 


SMITH ENGINEERING WORKS 
506 E. CAPITOL DRIVE MILWAUKEE, WIS. 


Associates in Canada: Canadian Ingersoll-Rand Co., Ltd., Montreal, Toronto, Winnipeg, Vancouver 


50 Church St. 201 N. Wells 1013 Commercial Trust Bidg. 
New York City Chicago, lil. Philadelphia, Pa. 


81 Binney St. 412 Westinghouse Bidg. Abrams- Anderson Co. 
Cambridge, Mass. Pittsburgh, Pa. Detroit, Mich. 
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When writing to advertisers please mention RoaDs AND STREETS—Thank you 
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RECOMMENDED POLICIES IN THE DESIGN OF 
COUNTY ROADS 


Class A Class B Class C 
1. Right-of-way minimum. 100 ft. 80 ft. 60 ft. 
2. Horizontal curvature 
maximum degree ..... 5 deg. 8 deg. 16 deg. 
3. Grades—Maximum .... 6% 8% 10 % 
4. Slight . distances—mini- 
EP re 500 ft. 400 ft. 300 ft. 


ws" 


. Superelevation of curves Minimum .0125 per ft. 
Maximum 0.10 ft. per ft. 
American Association of State High- 
way Officials’ formula. 
A. Radius of curves... Superelevate all curves 


6. Shoulders — Widths, 


SCOP rere 8 ft. 6 ft. 5 ft. 
7. Traffic lanes—Width... 10 ft. 9 ft. 24 ft. road- 
bed 
DY occcenenwenn 2 2 1 
8. Slopes ratio—cuts and 
fillsk—Earth .......0.0- 3:1 min. up 1%:1 14:1 
to 6 ft 
2%:1 min 
over 6 ft 
Rock, shale, etc...... 4:1 cuts Y%:1 4:1 
1%4:1 fills 1%:1 1%:1 
9. Type of surface........ Pavement Pavement or Graded sta- 
all-weather bilized 
surface gravel 


v 
Highway Safety Study 

A comprehensive program of research into the causes 
of highway accidents is now under way according to a 
report to Congress by the Secretary of Agriculture on 
work being done under an authorization of $75,000 for 
safety studies made at the last session of Congress. 

The Bureau of Public Roads, acting for the Secre- 
tary of Agriculture, is cooperating with nationally rec- 
ognized agencies in the field of highway safety in at- 
tacking the problem on numerous fronts. 

Particular attention is being given three phases of 
tle highway safety problem: (1) Detailed study of the 
lack of uniformity in State motor-vehicle laws, which 
is regarded as an important contributing cause of high- 
way accidents; (2) Study of the characteristics and 
habits of drivers and identification of dangerous drivers ; 
and (3) Improvement of the basic data, needed for the 
study of accident causes and prevention. Accident re- 
porting is to receive particular attention. 

All available information relating to drivers is being 
collected for study. A digest of the results of previous 
research is expected to throw light upon means of de- 
tecting those personal traits that predispose individual 
drivers to accidents and that point to means of control- 
ling drivers with such traits. 

The Bureau reports that the accident expectancy of 
the average driver is one accident in about 25 years. 
Therefore, drivers who have accidents more frequently 
should be detected and watched. One step in this dirc- 
tion will be the collection and study of accident records 
of 25,000 drivers over the past 6 years. This study will 
reveal what percentage of drivers menace the safety of 
themselves and others. It also will show whether data 
now collected furnish an adequate basis for predicting 
the driver’s future performance. 

Physical and psychological tests of drivers also are 
to be made to measure skills assumed to be essential to 
safe driving. By measuring the skill and driving ability 
of numerous drivers, and comparing the results with 
tlieir accident records, it may be possible to develop 
methods that will positively identify safe and unsafe 
drivers. Such methods could be used by authorities in 
issuing, suspending, and revoking driver permits. 

The Bureau of Public Roads expects a study of the 
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case histories of nummerous serious accidents to dis- 
close valuable information. Close scrutiny of funda- 
mental factors involved in highway accidents should 
point out what corrective measures are needed. When 
causes of past accidents are better understood, the neces- 
sary regulatory and enforcement provisions can be made 
to help prevent future accidents. 

Immediate investigation of accidents by trained police 
squads at the scene of their occurrence has proved its 
value in many cities. Such investigations are to be made 
on a State-wide scale in Michigan to develop improved 
procedure in the preparation, analysis, and use of acci- 
dent data. 

A serious stumbling block in accident prevention work 
is the lack of adequate data concerning accidents. Re- 
ports of accidents, if made at all, often are sketchy and 
incomplete. Adoption of uniform laws to guarantee 
complete and accurate reporting of all accidents, and 
adoption of adequate filing systems to make the records 
readily available for use, will be encouraged. 

The Secretary’s report says that adoption by all States 
of a Uniform Motor Vehicle Code of 5 acts—formulated 
by the National Conference on Street and Highway 
Safety and recommended for adoption by the States— 
would be an important step in promoting highway safety 
as well as facilitating movement of highway traffic. 
Existing State laws are being compared with the 5 acts 
of this unfform code. 

Traffic accidents and fatalities have reached propor- 
tions that place them in the front rank of critical na- 
tional problems. They involve not one but a whole 
series of causes and conditions which, to be remedied, 
must first be understood. The ultimate solution of the 
problems involved will call for the best efforts and co- 
operation of all drivers as well as local, State, and na- 
tional authorities. 

An advisory committee has been formed to assist in 
conducting the work. This committee is composed of 
representatives of the National Bureau of Standards, 
Highway Research Board, Yale University, lowa State 
College, Harvard Bureau for Street Traffic Research, 
National Safety Council, American Automobile Asso- 
ciation, American Motorists’ Association, Automobile 
Manufacturers’ Association, Chamber*of Commerce of 
the United States, Society of Automotive Engineers, 
National Bureau of Casualty and Surety Underwriters, 
and American Association of Motor Vehicle Admin- 
istrators. 

Other agencies cooperating are the Division of An- 
thropology and Psychology of the National Research 
Council, the Connecticut Department of Motor Vehicles, 
the Michigan State Police, and the International Asso- 
ciation of Chiefs of Police. 


+ 
H. G. Sours Now With Truscon Steel 


H. G. Sours, Assoc. M. Am. Soc. C. E., has joined 
the Highway Division of the Truscon Steel Co., 
Youngstown, O. His work will be principally pro- 
motion of highway products, such as welded steel fabric, 
bar mats, steel road forms, expansion and contraction 
joints, steel guard rail, and the various other highway 
products which are manufactured by Truscon. The 
territory includes the entire United States. Mr. Sours 
was for many years county engineer of Summit 
County, Ohio. He has been president of the County 
Division of the American Road Builders Association 
and at present is a member of the board of directors 
of this association. 
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DUCYRUS-E 
A /937 Winner 


in the 5/s-yard class is the new, dynamic, 
light-weight, convertible Bucyrus-Erie 
19-B. A companion machine to the fa- 
mous 34-yard 10-B, ‘‘world’s fastest sel- 
ling excavator,’’ the larger, stronger, more 
powerful 19-B is setting new standards 
for speed and performance in its class. 
Bigger output, lower costs, better earnings 
are assured because it is swift in the bank, 
swift in the swing, swift on the move. 
Built strong, the 19-B is able to ‘‘take it’’ 
in heavy-duty service. 37 ball and roller 
bearings contribute to its ease of control, 
smooth operation, and ability to give sus- 
tained high-speed performance. It will 
pay you to investigate the 19-B today. 


@ Operating as clamshells two 
fast-swinging, fast-hoisting 19-B’s 
are shown here handling aggre- 
gate for the Grand Rapids Gravel 
Co., of Grand Rapids, Michigan. 





{ 5 CYRUS EXCAVATING, DRILLING, AND me ERiAL HANDLING 
BR SOU/PMENT... SOUTH MILWAUKEE, WISCONSIN, U.S.A. 
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@ The engineers’ registration bill 
now pending in the Illinois Legisla- 
ture appears to deserve the general 
support of the profession. 

* ° 


@ It has been a difficult bill to draw 
and a few details are still under con- 
sideration in committee. When these 
are worked out the measure should 
serve admirably both to protect the 
public interest and to strengthen the 
position of all competent engineers. 
* 2 


@ Strong union labor opposition to 
the act developed because, as original- 
ly drawn, it prohibited locomotive, 
drivers, stationary engine operators 
and certain others in similar posi- 
tions from calling themselves “engi- 
neers,’ and because it militated 
against them in other ways. 
. o 
@ The justice of these objections 
was realized and the defects were 
cured by the specific exemption of 
these occupations from the provisions 
of the act. But many union mem- 
bers, and even whole Locals, have 
not yet learned that this was done, 
and are still in active opposition. 
You can render a valuable service 
by calling the attention of union en- 
gineers to the changes. 
s * 

@ Seventy-two thousand persons in 
Minnesota depended for their living, 
during at least part of 1936, upon 
highway employment, and more than 
55 per cent of all men placed on jobs 
by the National Re-employment 
Service in Minnesota were put to 


work on road projects. 
© e 


@ Doctors say that a sunny disposi- 
tion promotes digestion, and that 
more effort is required to frown than 
to smile. We wonder then how 
highway traffic enforcement officials 
get so chunky. 
eo * 

@ What's all the wailing about in 
West Virginia regarding trucks not 
paying their fair share of motor ve- 


hicle taxes? 
= * 


@ In some cases in the past equip- 
ment manufacturers have placed only 
their trade names on their equir- 
ment. When the unit gets to be 





OBSERVATIONS BY THE Way 


By A. PUDDLE JUMPER 


several years old, trade names are 
changed and identity becomes lost. 
Why not put on a plate showing 
company name and address as well 
as trade name? 
e * 

@ Roy W. Crum, Director, High- 
way Research Board, asks some per- 
tinent questions on safe driving. Says 
he: 

“What and how to teach is now 
the problem. Professor Nyhart of 
Pennsylvania State College, now with 
the American Automobile Associa- 
tion, has demonstrated that good 
teaching produces safe drivers. The 
problem is one of ways and means; 
what agencies should give the in- 
struction? Where should it be 
given? How should a tie-in with 
the licensing authority be affected? 
What provision should be made for 
practice grounds? Before anyone 
can attempt to answer these ques- 
tions, a fact finding survey should be 
made of existing information and 
practices with respect to teaching and 
licensing motor vehicle drivers.” 

eo . 
@ Believe It or Not- 

There used to be a manufacturer 
of concrete mixers named O. U. 
Miracle. 

Jack Frost does not stick to a win- 
dow pane, but to selling construction 
equipment. 


@ H.R. 1964, introduced in Con- 
gress by Representative Taylor, Ten- 
nessee, provides for the authoriza- 
tion of an appropriation of $100,- 
000,000 or so much thereof as may 
be necessary, to locate and construct 
through the states of Virginia, 
North Carolina, Tennessee, Ken- 
tucky, and West Virginia, and the 
District of Columbia, a highway to 
be known as Eastern National Park- 
to-Park Highway. The bill was re- 
ferred to the Committee on Roads. 

* * 
@ In 1934, a depression year, the 
state highway departments alone 
spent $11,295,000 for road equip- 
ment and machinery. 

. & 
@ In Kentucky the County Court 
has charge of county road work. The 
county is divided into magisterial 
districts where the magistrate has 
charge of lesser roads. 
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@ If you are interested in a good, 
analytical report on accidents on the 
highways ask “Jimmy” Burch, North 
Carolina State Highway Dept. for a 
copy of his analysis of N. C. Rural 
Motor Vehicle Accidents covering 
the period June-December, 1936, 
incl, 

* * 
@ It was a good New Hampshire 
Yankee who said, “Up here we al- 
ways figger to keep the outgo a lee- 
tle smaller than the income.” Not 
a bad fiscal policy for anyone. 

s « 


@ In England, during the years 
1509 to 1547, in the reign of Henry 
VIII, a statute conferred powers on 
civil authorities designed to protect 
areas against floods which read as 
follows : 

“Such as have walls or banks near 
unto the sea and do suffer the same 
to decay, whereby the water entereth 
and drowneth up the country, shall 
be apprehended, condemned and 
staked in the breach where they shall 
remain forever a parcel of the wall.” 
Pretty tough then, eh what? 

om e 


@ I thought the following would be 
interesting; it was taken from a 
speech made by The Honorable Ern- 
est G. Draper, Assistant Secretary of 
Commerce, at Philadelphia, on Jan- 
uary 14, 1937: 

“Our own house appears to be 
rapidly getting in order. The pur- 
chasing power of the farmer at the 
end of 1936 had reached the highest 
level since 1925. The steel industry 
is working at 75 per cent of capacity, 
and wages are 17 per cent above the 
1929 level. In the railroad industry, 
we have run into the first car short- 
age since 1923, and the roads will 
have to buy 150,000 cars during 
1937. In 1936 net profits of corpo- 
rations increased 60 per cent over 
1935 profits. Add to this the fact 
that our population has increased by 
nearly 5 million new consumers since 
1929, that industry is gradually ab- 
sorbing unemployment, and that the 
purchasing power of the country has 
never before been so widely distrib- 
uted, and we have every reason to 
believe that national recovery is an 
accomplished fact.” 
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ROLLER BEARINGS 


ODAY'S insistent demand for dependability in 
Gee road building equipment is capably met 
by the indisputable advantages of fine workmanship 
and fine materials that identify every Hyatt Roller 
Bearing. 

Built of the strongest bearing steel it is possible to 
procure...machined to microscopic tolerances which 
bring precision to the highest possible degree...every 
Hyatt has the exceptional ability to assimilate the 
gruelling punishment imposed by heavy loads and 
high speeds, while maintaining a constant and correct 
alignment of related parts. 

Used in shovels, rollers, graders, mixers, and other 
equipment, Hyatts offer almost limitless possibility 
for economy in design and operation. Hyatt Bearings 
Division, General Motors Corporation, Newark, De- 
troit, San Francisco. Hyatt Roller Bearing Sales Com- 
pany, Chicago and Pittsburgh. : 


When writing to advertisers please mention RoapDs AND STREETS—Thank you 









































96 


@ In Michigan the state highway de- 
partment has its own maintenance 
organization in 41 counties of the 
state while in the other 42 the trunk- 
lines are maintained under contract 
with the county road commissions. 

* * 


@ Oregon, too, has just sent in its 
latest biennial report dealing with the 
period July 1, 1934, to June 30, 1936, 
incl. The report estimates 1937 
prospects and in the discussion struck 
a blue note. It states that as a result 
of having to obligate 1937 funds in 
1936 in order to take advantage of 
all federal aid offered, the depart- 
ment will go into the 1937 construc- 
tion year with approximately $1,750,- 


000 of its 1937 income already 
pledged. This wil! force postpone- 
ment to 1938 of some $2,000,000 


worth of federal aid work that would 
otherwise have been done in 1937. 
A welcomed inclusion in Oregon’s 
report is the tabular and explanatory 
matter regarding county and market 
road systems. <A discussion of who 
has jurisdiction of county road work 
might well have been added. 
> a 


@ Professor Roger L. Morrison, at 
the recent convention of the National 
Paving Brick Association: Mr. 
Chairman and Gentlemen: Aside 
from the matter of highway safety, 
[ am quite convinced that my own 
personal safety can best be insured 
by being extremely brief. I have a 
perfectly swell two-hour speech in 
my system, but you are going to be 
spared from hearing it. I shall con- 


fine my remarks, with the Chair- 
man’s permission, to three short 
statements. 


The first is that every single day 
there is an average of more than one 
hundred people killed in traffic acci- 
dents in this country; somewhere 
between three thousand and four 
thousand are injured, and, at a con- 
servative estimate, the cost of these 
accidents every single day would pay 
for one hundred miles of brick pave- 
ment. 

The second statement is that this 
condition is getting worse all the 
time. In 1935 there were fewer 
cars registered than there were in 
1930, but there were nearly twenty- 
five per cent more deaths—a decrease 
in cars and presumably a decrease in 
mileage (I did not look up gasoline 
statistics), and a twenty-five per cent 
increase in deaths, seven thousand to 
be exact. 

The third statement is that if the 
parents of children under ten years 
old would make those children stop 





running out between parked cars, if 
children between eleven and sixteen 
years old would stop roller skating 
and riding bicycles on the pavement 
and hitching on trucks, if persons be- 
tween seventeen and around forty 
years of age would stop getting 
liquored up and driving sixty to one 
hundred miles an hour after mid- 
night, and if the darned old fools my 
age and older—this is the worst of 
all — would stop wandering across 
the streets between the intersections 
after dark, our problem would prac- 
tically disappear. 
+ e 





@ High lights of Jimmy Burch’s 
accident report show causes of acci- 
dents are: 

1. Driver, 73 per cent; Highway, 
12 per cent; Miscellaneous, 15 per 
cent. 

2. Ten per cent of reported acci- 
dents occurred at highway intersec- 
tions and an additional’8 per cent at 
private driveways. 

3. On an average, there were re- 
ported two causes for each reported 
accident. 

e e 


@ An equipment distributor recently 
complained to me about a practice 
that he thinks is unfair. He says a 
certain contractor in his area re- 
quested different distributors and 
factory sales representatives to dem- 
onstrate their equipment on his job. 
He got the work done and bought no 
machine, This thing should not be 
done and there should be, it seems 
to me, an agreement amongst distrib- 
utors and manufacturers that a 
charge will be made for a demonstra- 
tion in cases where the party re- 
questing a demonstration does not 
purchase a machine. 

* * 


@ Fifty-six Minnesota motorists 
were arrested for drunken driving 
by state highway patrolmen in Feb- 
ruary, according to a report by Chief 
John P. Arnoldy to N. W. Elsberg, 
state highway commissioner, as com- 
pared to 16 in February, 1936. Con- 
victions resulted in every case. Mr. 








@_ Following is an analysis concern- 
ing city street mileage and popula- 
tion made by the National Highway 
Users’ Conference: 


Cities having a Number 

Population of of Cities 
100.000 and over........ 93 
50,000 to 100,000........ 98 
30,000 to 50.000........ 121 
5,000 to 30.000........ 1,521 
2,500 to er 1,332 
EEE Gdbdesuececenvens 3,165 
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Arnoldy explained the increase of 
40 arrests over the same month a 


year ago through co-operation of 
county attorneys in every part of 
the state. A year ago a patrolman 
sometimes hesitated to charge a mo- 
torist with drunken driving and 
placed a lesser charge against of- 
fenders. Now straight charges of 
drunken driving are being placed 
where evidence warrants them and 
careless driving charges where liquor 
is involved. Members of the patrol 
believe rapid strides are being made 
in clearing highways of drunken 
drivers. It was announced last week 
44 drivers’ licenses were revoked in 
February, practically all of them for 
drunken driving. Good going, Ar- 
noldy. That will help make our 
highways safer. Wheels in the head 
are not properly geared to wheels 
in the car. 
e * 

@ From the Michigan Highway 
Condition Bulletin: 


DRIVE SAFELY! 


As a result of recent thaws and 
continued moderate temperatures, 
the shoulders bordering many of the 
state trunklines have become soft 
and dangerous to drive upon. Dur- 
ing the preceding cold months when 
the earth was frozen, motorists fre- 
quently drove off the pavement or 
hard surface of the roadway onto 
the shoulders with perfect safety. 
To do so now is very likely to result 
in more or less serious trouble. 

If for any reason it becomes neces- 
sary or desirable to leave the pave- 
ment, SLOW DOWN and then se- 
lect a part of the shoulder that is 
hard enough to support the weight 
of the vehicle before venturing off 
the roadway. 

Motorists who inadvertently drive 
off the pavement at high speed should 
IMMEDIATELY SLOW DOWN 
BEFORE ATTEMPTING TO 
DRIVE BACK ONTO THE 
PAVEMENT. Unless the speed of 
the vehicle is reduced to approxi- 
mately 10 or 12 miles per hour, 
when the wheels do climb back onto 
the pavement, the vehicle is likely to 
continue on across the roadway into 
the path of oncoming traffic before 
the driver can again regain control, 
resulting in a head-on crash. 


ARRIVE SAFELY! 








Street 

Population mileage 
36,325,736 65,870 
6,491,448 16,610 
4,733,354 13,160 
16,686,695 75,400 
4,717,590 21,050 
68,954,823 192,090 
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The Barber-Greene Travel Plant gives accu- 
rate proportioning and thorough mixing at 
road mix costs. Where conditions or specifica- 
tions call for Central Plant operation, the Mixer 
Unit is detached and set up as shown below. 
Wheel mounted portability and set-up sim- 
plicity make it practical to set up at the best 
location for each job. The B-G continuous 
mixing principle gives remarkably high If you have not received your 
capacity per pound of machine. In addition copy of “Good Roads’ the new 
to the flexibility of Travel or Central Plan oper- 52 a aabiiiel tied elnee 
ation, the B-G Loader can be used alone for a a ageg 
innumerable profitable jobs: Loading from 
stock piles, stripping, pit excavation, light 
grading, backfilling, etc. 

It will pay you to investigate these Barber- 
Greenes that give More Quality at Less Cost. 510 West Park Avenue 


Aurora, Illinois 


Barber-Greenes complete line 
for contractor's equipment, write 
today. There is no obligation. 


FINISHERS 


Please mention Roaps aND STREETs—it helps 








Capital-Labor Relationship Policy 


UCCESSFUL business enterprises, manufacturing, 

mercantile, or publishing, as a few, are guided by 
definite business policies. Why should not our general 
economic relationships be guided, also, by definite poli- 
cies? The wave of sit-down strikes now scourging the 
country is quite indicative of the fact that an American 
Capital-Labor economic policy does not exist. 

Throughout our mechanized growth, we have learned 
a few truths that point the way to a common meeting 
ground upon which to erect capital-labor relationship 
policies. We can all agree, I believe, that capital alone, 
is impotent. Likewise, labor alone cannot produce ma- 
terial wealth. The two must work together. It will 
also be conceded, I believe, that Americans do not wish 
to lower our standard of living, rather we desire further 
to improve upon it. 

The laboring man wants to live comfortably and be 
able to educate his children. We agree that his economic 
status should be such as to permit him to do this. The 
American workman, generally, does not want strikes. 
He reverts to that recourse of Force because there has 
been no policy of Reason by which to present and settle 
his complaints. 

The American business owner or capital employer 
hopes and strives for a happy, contented staff of work- 
men. At the same time he must make a profit to exist 
Competition limits the cost of his commodity and there- 
fore establishes working conditions and workmen’s pay 
to a large extent. If his competitors are governed by 
the same labor policy as he is, the tables are even and 
the workman’s standard of living can be raised. 


We agree, I believe, that Reason should supplant 
Force in the settlement of disputes. There was a time 
when disputes were recognized as affairs between the 
disputants only. That time is gone. We must now rec- 
ognize that a Public interest exists, also. There is a 
Public interest in every business in which Labor and 
Capital, cooperatively, produce wealth. Time was when 
labor was considered a commodity, to be bought in the 
open market. We have come to realize that labor is 
also People, human beings. Therefore, it no longer can 
be considered as a commodity or, raw material, out of 
which, in combination with natural resource raw ma- 
terial wealth is created. 

State and Federal courts have established the right of 
collective bargaining for labor. That right being estab- 
lished there is no reason why labor organizations cannot 
elect whomever they choose to represent them in councils 
or meetings. This right, however, does not mean that 
a few can bargain exclusively for all. It means the 
representative can speak only for those who elected him 
as spokesman. 

Employers must also concede that labor has a Right 
to strike in order to compel negotiation on disputed ques- 
tions. While employers must make some concessions, 
labor also must make certain concessions in order to 
reduce all problems to a common denominator. 

Labor must recognize that employers must pay a fair 
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price for capital they hire to keep the enterprise operat- 
ing. Management of industry must also pay a reason- 
able wage to labor while at the same time keeping the 
cost of industrial products within competitive range. If 
exorbitant demands of pay are made on employers, and 
employers are unable to pay a reasonable return on hired 
capital, labor will disappear. 

In this cooperative arrangement we must not lose sight 
of the third party, the Public or the Buyer. If prices 
for a commodity rise too high, a Buyers’ Strike results 
and another depression is in the making. 

The solution to the problem seems to be to make 
labor organizations into corporate beings with financial 
stability so they can enter into contracts with employers, 
and sue or be sued in the courts for violation of con- 
tracts. With definite wage and working condition 
contracts in force, employers can calculate labor costs 
accurately, establish fair commodity prices, and manage 
so as to show a profit. Out of profit, borrowed or hired 
capital costs can be paid to insure continuance of the 
enterprise and security of employment for labor. 

Labor must concede to organizing an official body 
which determines Facts in a case before a strike is 
called and have the facts submitted to arbitration of 
Reason before employing the Force of a strike. 


- 
She Knows! 


HY do men usually have to be disciplined before 

they fully realize that they must play the game 
according to the rules in order to receive its benefits? 
Take a military unit, for instance. If a soldier, or 
officer, violates the rules or regulations of the unit, dis- 
ciplining action follows. It seems that he must be dis- 
ciplined before he understands that the rules must be 
followed. 

Maryland can be likened to the soldier, as regards 
participation in the benefits of Federal aid for high- 
way work. She knows that she is diverting gas tax 
and motor vehicle license revenues to other purposes 
than for highway work. She knows that this is a vio- 
lation of the law making Federal aid available. She 
knows that she can be disciplined by being penalized 
up to one-third of the allotment. Authority for the 
action taken by the U. S. Bureau of Public Roads is 
lodged in Sec. 12 of the Hayden-Cartwright Road Act 
of 1934. She knows that her highway system is obso- 
lete and inadequate. She knows that she can save many 
lives of the citizens of her state, as well as those of 
other states, to say nothing of the savings she can 
make possible for motorists from property damage by 
improving and rebuilding her highways where needed. 
She knows that Governor Nice dropped the problem 
into the laps of the legislators. She knows that her 
people need a modern highway transportation system 
for their own economic welfare. She knows that she 
pays her share of taxes to the Federal government, out 
of which Federal aid appropriations and allotments are 
made. She knows that when the penalty is exacted 
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Announces 
that their trailers 


are now being manufactured 
in CHICAGO 


sible, assuring better workmanship 


NOTICE/ 


The C.R. JAHN COMPANY 
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4ays well-known contracks 


“We have found our No. 2 Cleaver Booster much 
cheaper and more satisfactory to operate than any 
type of heating equipment that we have used in our 
experience in the road business. We can heat 40,000 
gallons in eight hours and have never had to hold 
up a job for want of hot oil.” 


“(Name on request) 











(Above) 


Ah f° 
o. 1/2 Pumpin 
Booster. - 
Also made in two 
other sizes, 
(Below) 


Two-Car Heater 
Also made in 1,3 
and 4 Car sizes. 


CHEAPER MORE 





and a better product, 


It enables us to 
| offer a superj 
trailer at lower costs a 

















MONEY-SAVING FEATURES CONCEIVED AND 
OFFERED BY CLEAVER 

@ Quicker steaming—30 minutes from cold water start. 
Saves idle time. 

@ Low water consumption. Approximately one barrel of 
make-up water per car. Saves haulage. 

@ Light, compact, easy to transport. Permits location near- 
est work. Saves hauling costs. 

@ Over 80% efficiency, fuel to steam. Large saving. 

@ Use of return condensate prevents excessive liming. In- 
creases efficiency. Saves fuel. 


Prompt delivery. 


If you are in the m 
arket for a heay 
duty machinery trailer, it will be to 
your advantage to investigate the 


EXCLUSIVE ADVANTAGES OF CLEAVER BOOSTERS 
Bituminous materials heated to application temperature, 
directly, without heating tank car. Any temperature de- 
sired. Big gallonage. No water required. Speediest in 
heating. Protects material from specific change. No 


scorching. 


ORIGINATORS OF 


Cleaver TANK CAR HEATERS 


AND BOOSTERS 


CLEAVER-BROOKS COMP. 
135 W. Wells St., Sieuien Wis. 
Please send me additional information on . 


Car Heaters .__. Cleaver Bituminous Boosters. nen: Shale 


Name 





City 
Yes—We would like you to mentio 


n Roaps anp STREETs 


————, _ _,_ ees 
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she will not be getting her fair share of Federal aid 
as stipulated by the rules. 

But—she has to be disciplined like a lazy or indif- 
ferent soldier before she attempts to abide by the rules. 
Why? And Maryland has plenty of company. 
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High Speed Express Highways 


NGINEERS have been theorizing on the design of 

dual lane, high speed, express highways. Sugges- 
tions as to what governing factors should control the 
design have been published. Safety of the highway, 
i. e., safe use and safe capacity, has been the underlying 
principle upon which these discussions have arisen. 

Considering purely Utopian conditions, impossible to 
attain, the suggestions published point the way to ac- 
ceptable standards. Unfortunately, the administrative 
highway engineer of today is faced with the problem of 
economics. He must so administer his funds as to get 
the most out of them in highway construction. It has 
been entirely impossible to approach the design standards 
suggested for modern express highways, so far as high- 
way construction with public funds is concerned. He 
certainly cannot be criticized for failing to measure up 
to the suggested standards. If “inadequate design from 
the standpoint of safety is unprofessional” and if the 
suggested standards as have been published are to be 
considered fundamentals of adequate design, then only 
two deductions are possible: 

1. Either practicing administrative highway engineers 

are unprofessional, or 

2. Highways should not, necessarily, be designed 

from the standpoint of safety. 

Of course, what really occurs, is that as much safety 
is designed into a highway as funds will permit. 

All of the above discussion refers to highway con- 
struction as it is financed at the present time. Should 
there be a possibility that private funds could be used 
for constructing an express highway as a commercial 
venture, then the proposed high speed standards might 
well be followed, justifiably. Only an exhaustive 
analysis and study of the economics involved and possi- 
ble revenues to be derived from tolls and concession 
fees would indicate whether such a private venture might 
be profitable. 
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Effect of Strikes 


OAD construction contractors because of two lim- 

iting conditions in contract work are particularly 
susceptible to damage from strikes. Already strikes in 
manufacturing industries supplying construction equip- 
ment manufacturers with parts are causing increased 
costs and equipment price raises. These higher equip- 
ment costs are bound to be reflected in higher prices 
per unit of road work. 

The time limit clause in road and street contracts 
requires a job to be completed upon a certain date. 
Thereafter if not complete, a certain amount per day 
is charged against the contractor for each day behind 
completion date. Indirectly, strikes are now causing de- 
lays. Think what losses might be incurred if strikes 
were executed directly on a construction job. No matter 
whether the strike was a “sit-down” or “walk-out,” the 
loss would be there. It behooves contractors, therefore, 
to anticipate this possibility and insure against possible 
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loss by bidding a job at a littlé higher figure. It is 
believed that we can expect the construction industry 
to be subjected to labor organization. With prices of 
commodities rising we can expect strikes on jobs after 
they get well started. 

It would not be difficult for a paving crew to suddenly 
stop work and picket a job. Workers to replace strik- 
ers would fear to go onto a paving job, stretched out as 
it is, in the country, over several miles. An army of 
deputized sheriffs would be required to protect men 
desiring to work. 

Highway contractors usually work fairly close to 
their maximum capital limitations. A strike might read- 
ily mean bankruptcy for them. Unlike many corpora- 
tions in which strikes are now or have been extant, a 
contractor is an individual entrepreneur, usually. His 
capital is tied up in materials and equipment. Unless 
he gets estimates, regularly, he cannot carry on. 

The other limitation is the season. A prolonged, un- 
settled strike on, say, a highway grading job, would 
require the job to be carried over to the next working 
season. Penalties for lack of completion on completion 
date could be unbearable. The chances are that the 
bonding company would have to finish the job. 

To protect themselves against this possibility contrac- 
tors should put an “insurance against strikes” cost in 
their bids. 

Naturally, these added costs mean higher prices per 
unit of road and street work. It is believed that this 
will come as sure as the sun will rise. 
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~ National Highway System 


OONER or later a National Highway System will 

be adopted by the Federal Government. The bill 
now in the House of Representatives, H.R. 4198, may 
not be the one but it points the way toward a goal at 
which we will one day arrive. The bill, introduced by 
Mr. Snyder of Pennsylvania and which was referred 
to the Committee on Roads, read in part as follows: 

“A Bill to provide for the location survey, and build- 
ing of a system of three transcontinental and six north- 
south highways. That the whole of the United 
States may have as near as possible equal facilities for 
transportation of commodities, and to economize in the 
building of national highways and provide modern and 
adequate national-defense equipment, the Department 
of the Interior is hereby authorized and directed to 
locate, survey, and build (a) three transcontinental 
highways .; (b) six north-south highways, . . ., 
and (c) a system of airports in connection with such 
highways, one such airport to be located at each of the 
intersections of such highways one with the other... .” 

The proposed bill continues by giving approximate 
locations of the highways. Two hundred foot rights- 
of-way are required. The bill sets up a fund of $12,- 
000,000,000 to carry out its provisions. It requires con- 
struction to be completed by 1960 and work to be done 
by contract. 

This bill does not follow the ideas, exactly, as pro- 
posed by Roaps AND STREETS because it does not take 
into aceount the recreational! value of such a system if 
that system would tie into national parks and shrines. 
We believe the bill should not be reported out of com- 
mittee but that another of similar nature should be 
enacted which gives cognizance to the social and recre- 
ational value of a system of National Highways. 









WHEN BIDDING WE 
ACTUALLY KNOW 
OUR COSTS SINCE WE 
STARTED USING 


HELTZEL FORMS 

























CUTTING METAL | 
out "On the Job” 


































Wan you’re con- | 
creting astretch | 
of highway— pouring | 
floors ona building job— | 
putting in a dam ora | 
heavy teundition yen need PORTER BOLT 
CLIPPERS. 

They will save you time and money in cutting 
reinforcing fabric or rods—trimming off tie-wires 
after removal of forms—cutting bolts or chain— 
splitting nuts—cutting wire rope. One or more 
PORTER TOOLS will ‘‘earn their keep’ on any | 
contracting job. | 

Shown here is the PORTER SWIVEL HEAD | 
CUTTER—the ‘‘wrist-action” tool that reaches | 
over, under or around obstructions. Head swings | 
90° to either side, and cuts with full power in any 
position. Also made in rigid type, for a variety of 
special uses. 

Ask your supply house; or tell us your require- 
ments and let us recommend a Porter tool for the 
job. 





“Take our 40-mile Claremont job last summer. We 
Remi | expected to run into hard luck on the time element, 
similar heavy jobs we and allowed for it just like the outfits who bid 









an furnish a new heav p . 

ante tool with center cut against us. Of course, we figured on our Heltzel 
jaw. Can be also fur- : 

nished with ratchet at- Forms. Well - - they ironed out all the trouble. We 
aay oe see illustra- just set ‘em with a couple of licks, yanked ‘em 
ion Delow. 








up and set ‘em again—ran our heaviest road 
machinery on ’em and treated ‘em mean all 
around. We moved—finished up 65 days 
ahead of schedule. And those Heltzel Forms are 
good as new!”’ 

Let us send you our Road Form Bulletin, No. 101. 


It points the way to better work at lower cost. 


H. K. PORTER, Inc. Write for it today. 


Set | oe oe Fee 
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NEW EQUIPMENT 
AND MATERIALS 


New Tar and Asphalt Heating 
Kettle 


A new style tar and asphalt heating 
kettle has just been added to the Little- 
ford line. Built along lines similar to 
the Littleford No. 84-HD model, this new 
heater has “double heat circulation” and 


a “screened reservoir.” 
Rated at 300 gals., the unit is stated to 
have an actual capacity of 350 gals. It 








New Littleford Heating Kettle 


has been engineered to avoid all unneces- 
sary weight (actual weight on pnuematic 
tires, 2,250 Ibs.). No sacrifice in strength 
has resulted from the design. 
Here are general specifications : 
Rated capacity ........< 300 gals. 
Overall dimensions 135 in. by 70 in. 
Loading height above 

. ektedecr ens 59 in 
Springs, semi-elliptic. . 12-leaf 
. Timken 
Tires—pneumatics..... < 32x6-10 ply single 
Weight—on pneumatics.2,250 Ibs. 


Roller bearings 


Full information on this new heating 
kettle can be had by writing Littleford 
Bros., 454 E. Pearl St., Cincinnati, O. 
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New Four-Wheel Scraper 


The Bucyrus-Erie Co., South Milwau- 





kee, Wis., has announced a new four-wheel 
scraper for the excavating field. 

Using a three-point suspension, and with 
ample clearance to swivel the front wheels 
under the frame, this scraper can be ma- 
neuvered in short, sharp turns, making a 
complete circle within the radius of its 
own length. Because all four wheels are 
inside the path of the cutting edge, it digs 
full width in close quarters, and cuts 
right up against the bank or other ob- 
structions. The dumping action is simple, 
fast, and positive. The bow! backs away 
and tilts forward sharply, while the apron 
tips and slides ahead—both to an almost 
perpendicular position. 

A “double-curve” cutting edge is con- 
structed to deliver a combined shearing 
cut and scooping action. In spreading, 
the scraper blade is used to level off the 
dump. It is stated that even when the 
scraper is working in wet ground, damp 
clay, or heavy gumbo, the loading, dump- 
ing, and spreading is performed easily 
and cleanly. 

Of simple, strong construction, the box- 
welded frame which carries the unit re- 
sists both tortional and tensile stresses set 
up in scraper operation. Welded plates 
of high-tensile strength, alloy steel, form 
the bowl and apron. The replaceable 
cutting edge of high-carbon manganese 
steel is supported on a rigid, heat-treated, 
steel casting, welded into the bowl. 

The scraper is regulated by an easy- 
running, single cable operating over a 
minimum number of sheaves from the 
drum power unit on the tractor. One 
control lever, conveniently placed, gives 
the operator instant and positive control 
of his loading, hauling, dumping, and 
spreading operations. An extra long ca- 
ble is supplied, with the surplus footage 
coiled at the rear of the scraper. In case 
of wear or breakage, the amount needed 
for replacement is easily fed into the 
hoist from this coil. 

The Bucyrus-Erie 4-wheel scraper is 
manufactured in two sizes, 4%4-yd. ca- 
pacity and 7-yd. capacity level measure. 
A detailed and well illustrated bulletin is 
available upon request. Write to the 


Bucyrus-Erie Compnay, South Milwaukee, 
Wis. 





Bucyrus-Erie 4-Wheel Scraper 
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New Road Shaper 


A new addition to the line of “Original” 
road shapers built by the Gledhill Road 
Machinery Co. of Galion, O., is a road 
shaper in 10-ft. working width. 

Heretofore the Gledhill road _ shaper, 
while made in two different weights—one 
known as the regular and the other as 
the heavy type—was made in only one 
width, one of 7-ft. working width. The 
proven excellence of this shaper led to a 
demand for the same high type efficient 
machine in 10-ft. width for working a 
20-ft. road in one round trip and for use 
on blacktop and road stabilization. It was 
to meet this demand that the 10-ft. shaper 
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Gledhill Road Shaper in 10-Ft. 
Working Width 


was developed, and it is now being offered 
to the trade for the first time. 

The 10-ft. Gledhill road shaper retains 
all of the good features of the 7-ft. shaper. 
These include the straight edges, blade 
arrangement, hydraulic lift, easy low cost 
operation, weight control, and aprons, and 
in addition there is the difference in work- 
ing width—a proportionate difference in 
weight, and the necessary increases in weight 
and size of some of the parts to meet 
added strains, and to keep the entire ma- 
chine balanced and proportioned for the 
new working width and weight. The 10-ft. 
shaper will shape a 20-ft. road with one 
round trip and by the use of an adjustable 
apron attachment it will also do one round 
trip work on narrower roads such as 16 
and 18 ft. 

As with the 7-ft. sizes, the new 10-ft 
shaper’s weight is easily raised onto the 
pneumatic tired wheels for transportation. 
For long distance hauls the shaper is so 
made that the total width of the assembly 
can be reduced to 7 ft. by a simple dis- 
mounting and rearranging of some of the 
parts, when it can be drawn behind an 
automobile or truck. 


v 
New Excavators 

The Buckeye Traction Ditcher Co., of 
Findlay, O., manufacturers of the well 
known and complete line of Buckeye ditch- 
ers for over 35 years, have placed on the 
market a line of %, % and % yd. excava- 
tors, with shovel, crane, dragline, clam- 
shell and trench hoe attachments. The new 
machines are known as Buckeye Clippers, 
Models 50, 60 and 70. 

Modern engineering and materials—100 
per cent electric alloy steels, anti-friction 
bearings, heat treated shafting, etc., used 
throughout—have produced a machine 
stripped of all excess weight and designed 
for modern, fast, efficient, safe operation. 

Characteristic of the modern engineering 
found throughout the machine is the use 
of a tubular dipper stick, combining strength 
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THE EXTRA ADVANTAGES 


of the NEW LITTLEFORD MODEL "'C" DISTRIBUTOR 
Instant Cut-off 


without dribbling 










Faster Heating 


with Low-Pressure Burner— 
Continuous Heat Flue 


Single Valve Control 


with its “‘suck-back’”’ feature 


THE SINGLE VALVE on the Lit- 
tleford Model "'C"' Pressure Dis- 
tributor cuts off sprays instantly— 
without dribbling. By flipping the 
control handwheel over, one quar- 
ter turn, the suction of the pump 
sucks back into the tank all mate- 
rial in the lines and spray bar. A 
neat cut-off—without using a 
valve on every nozzle. 


The Solution of Modern Maintenance Problems .. . 
The Littleford No. 101 Sprayer 


This big, fast heating, motor driven pump type 
bituminous road maintenance outfit will handle 
any type of material and do all your patching, 
shoulder maintenance and a lot of minor construc- 
tion work. Ask for latest prices and data. 
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Emulsion and Cut-Back Sprayers 
A complete line of small Littleford sprayers that 
operate with compressed air in one or two drum 
sizes with or without heating provisions is made. 
Use one of these handy, efficient 
sprayers for your penetration 
patching, concrete curing or paint 
coating for asphaltic repairs. 
Write, today, for information. 


Road Maintenance Equipment 
SINCE 1900 


When writing to advertisers please mention Roaps anp Streets—Thank you 
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“ETNYRE™ 
WHY I BOUGHT AN 


After Investigating All BITUMINOUS DISTRIBUTORS 





“I have compared and tested all Bituminous Distribu- 
tors. . . . I am convinced that no other equals the 
‘Etnyre’ for accuracy of distribution, simplicity and 
economy of operation and dependable, /ong-life serv- 
ice. I find there are more Etnyres in use than any other 
type of distributor ...and for good reasons. The Etnyre 
‘Instantaneous Shut-Off Spray-Bar’ which eliminates 
‘dripping and slobbering’ is the greatest improvement 
ever made in distributors. Etnyre ‘Full-width-distribu- 
tion’ spraying up to 24 ft. road-width in one trip pre- 
vents over-laps . . . cuts operating time in half .. . 
and handles asphalt, tar, road oil or emulsion, either 
light or heavy applications for every type of bituminous 
road requirement. The Etnyre more than meets all 
Highway Dept. specifications. I am convinced the 


Etnyré»will prove one of the soundest investments I 


have ever made.” 


E. D. ETNYRE & CO. 


NEW CATALOG tells all about the new Etnyre 


“FC and FX” Distributors. 


Ask for No. 506. 


OREGON 


ILLINOIS 











Buckeye Model 50 Clipper 





and flexibility with moderate weight. The 
streamlined cab of the new Clipper reflects 
this modern engineering. 

One of the new departures in design 
found exclusively in Buckeye Clippers is 
the perfected system of control by me- 
tered vacuum. All operations are controlled 
from a simple control panel where small 
levers move easily at the touch of the 
operator’s fingers. 

Developed and perfected for specific use 


* on the Buckeye Clipper, this metered vac- 


uum control is the standard product of a 
responsible automotive equipment manufac- 
turer with national service facilities. Among 
other advantages of this vacuum type of 
control system is its complete freedom 
from trouble due to extremes of tempera- 
ture, small leaks, or water in the lines. 
Automatic vacuum controlled brakes add 
considerably to the efficiency of operation. 

Other evidence of consideration for the 
comfort of the operator is found in the 
exceptionally comfortable air cushioned 
seat, convenient rack for tools, and handy 
compartments for order book, personal ar- 
ticles, etc. The modern streamlined cab is 
heated in cold weather by a hot water 
heater, supplied as standard equipment. 

v 

New Hydraulic Concrete Vibrator 

A hydraulic vibrator has been placed on 
the market by the Electric Tamping & 
Equipment Co., Ludington, Mich. It con- 
sists of a vibrating element driven by a 
compact, powerful hydraulic turbine which 
is in turn driven by continuously circu- 
lating light bodied lubricating oil, the nec- 


Jackson Hydraulic Vibrator 


essary pressure being supplied by a small 
geared pump. The pump is direct con- 
nected to a 3-hp. air-cooled engine. 

Aside from the motor the vibrator case 
contains merely the vibrating element and 
its bearings. This element is so designed 
and constructed that it is operated at very 
high speeds and together with its ball bear- 
ings is completely submerged in oil which 
is continuously circulating at the rate of 20 
gal. per minute. 

All variations in pressure and load react 
directly on the engine governor and no 
additional governing device is required. The 
frequency of the vibrator is always in 
direct ratio with the engine speed and, re- 
gardless of whether the spade is running 
free or fully loaded, the frequency will be 
as constant in percentage of range as the 
governed engine. 

Special hose equipment has been devel- 
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FOR EVEN, REGULATED SPREADING... 


The Good Roads N&H Mechanical Spreader is unbeatable for even, accurately regulated material spreading. A 
spiral agitator bar, driven by a floating drive wheel, assures a constant flow of material through adjustable openings. 
Spreading width 6 inches to 9 feet. All-steel construction. Can be attached or detached in less than a minute. For 








full information, write for our 
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Good Roads N&H Mechanical 
Spreader Bulletin No. 5362. 









GOOD ROADS 


MACHINERY CORP. 
KENNETT SQUARE, PA. 
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oped for this particular service. The lining 
is of oil-proof synthetic material and the 
covering is of the best tire tread rubber. 
For a greater portion of the line the 
pressure feed hose is operating inside the 
flexible handle hose which is also the 
vacuum return line. 

The hydraulic power unit complete with 
pneumatic wheel weighs 200 Ib. It is 27 in. 
high, 42 in. long and 24 in. wide. 


v 


New Hauling Scrapers 


J. D. Adams Co., Indianapolis, Ind., re- 
cently added a new piece of earth-moving 
equipment to their line of the road build- 
ing and maintenance machinery. This new 
unit is known as Adams hauling scraper 


= 


and is being manufactured in 5, 6, 8, 10 
and 12 yd. sizes. 

This new scraper is of all-welded, heavy 
steel plate construction with a well-braced 
box-type drawbar. It is operated by cables 
from a one or two drum power control unit 
which is mounted on the tractor and takes 
its power from the power takeoff shaft on 
the tractor. These power control units are 
available for any make of tractor. 

According to the manufacturer, careful 
engineering has provided the correct angle 
to the cutting blade which feeds the dirt 
into the bowl. The depth of cut is adjust- 
able from the tractor operator’s seat. After 
the scraper has been loaded the bowl is 
lifted into hauling position and an apron 
on the front of the scraper is closed with 
a clam-like action. When the scraper is in 





Adams New Hauling Scraper 


hauling position its entire weight is sup- 
ported on six large tires and roller bearing 
wheels, which cause the scraper to roll to 
the dump with the least amount of draw- 
bar pull. By power control the apron is 
raised and the load is dumped while the 
scraper is either traveling or stopped. 

Power required to pull these scrapers 
ranges from 35-40 HP. for the 5-yd. size to 
80-90 HP. for the 12-yd. size. 

Descriptive literature may be obtained by 
writing the manufacturer. 


New Line of International Trucks 


A complete new line of International 
motor trucks consisting of 26 models, 77 
wheelbases, and sizes ranging from the 
1%4-ton to the big 10 to 15-ton six wheeler, 
has just been developed by the Interna- 
tional Harvester Co., 606 South Michigan 
Ave., Chicago, Ill. This is the first time 
that the International motor truck line has 
been so completely changed at one time. 
Not only have many engineering improve- 
ments been incorporated in the design of 
these new motor trucks to make them stur- 
dier and more economical to operate, but 
much thought has also been devoted to 
streamlined styling. 

These new Internationals provide uni- 
versally standardized (S.A.E.) cab-to-rear- 
axle dimensions. Front axles are set back, 
and this, together with the relocation of 
rear axles and cabs, contributes to greatly 
improved load distribution, not only of body 
and payload but of gross weight as well. 

Wheelbases, in conjunction with correct 
cab-to-rear-axle dimensions, are available to 
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An Investment in Safety 


The new Barricade Type Martindale 
Safety Signal meets the demand for a 
sturdy signal that the wind will not 
blow over and that motorists cannot 
fail to see. No judge or jury can 
charge you with negligence when you 
use Martindale Safety Signals. They 
not only protect lives and property but 
they protect you from damage suits. 
Martindale Safety Signals are not an 
expense—they are an investment that 
pays you handsome profits. When you 
compare your accidents before and after 
using Martindale Safety Signals, you 
wouldn’t sell them for ten times their 
cost. Write for 4-page bulletin giving 
complete description and prices. 


THE MARTINDALE ELECTRIC CO. 


1349 Hird Ave. Cleveland, Ohio 
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Shorter bl ” 

Shorter cable The “Champion 

great speed. Power-Arm 
Bucket 


Exclusive 
power-arm com- 
bination of 
lever and block- 
and-tackle for 
greater digging 
power. 


Get the details. 
Write for new 
bulletin. 


THE WELLMAN ENGINEERING CO. 
7020 Central Avenue, Cleveland, Ohio 


WILLIAMS, 


POWER-ARM, POWER-WHEEV, 
DRAGLINE 


oat 2 ROPE, 








accommodate all lengths of bodies, with the 
ideal conditions resulting from the use of 
bodies in even foot lengths. At the same 
time, bodies in odd foot lengths will permit 
satisfactory mounting and load distribution 
on either the next shorter or longer wheel- 
base. 

Many decided improvements and new 
features of design and construction have 
been incorporated in the engines of the 
International models. While greater power 
has been provided for each of the new 
models, there has been no sacrifice in the 
fuel economy. Performance, climbing abil- 
ity, pulling power and operating economy 
are decidedly improved. 

All International truck engines are de- 
signed and built for truck service. They 
are heavy-duty power plants that deliver 
maximum performance at low cost. The 
types FA and FB valve-in-head engines 
which power the 2-ton and larger Interna- 
tionals have replaceable cylinders ; counter- 
balanced vibration-dampened crankshafts ; 


International DR-60 Chassis, Rated at 
4 to 5 Tons 


full-pressure lubrication; precision-type, 
replaceable-shell, main and connecting-rod 
bearings; hardened exhaust-valve seat in- 
serts; downdraft carburetion; scientifically 
designed manifolds; oil-bath air cleaners; 
air-cooled generators; and other outstand- 
ing features which provide maximum power, 
unexcelled performance, long life and 
economy. 

The HD type “L”-head engines which 


| power the %-ton and %-ton models have 


a displacement of 213 in. and the engine 
in the 1 and 1%-ton models has a dis- 
placement of 232 inches. 

In addition to improved appearance, 
standardization of body lengths, easier han- 
dling and greater power, many new and 
important features are incorporated in each 
of the new Internationals. All models have 
deeper, heavier frames and even more effi- 
cient breaking systems than in the past. 
Front spring-pad capacities have been pro- 
portionately increased to provide for the 
greater proportion of the load now carried 
by the front axle. Clutch and transmission 
torque capacities have been increased to 
match the greater torque of the engines. 
Helical-gear transmissions, with direct 
fourth speed and fuel-saving overdrive in 
fifth, provided in the larger models, offer 
outstanding advantages, especially in long- 
distance hauling. This type of construction 
enables the operator to maintain high speed 
with reduced engine speed and with a conse- 
quent saving in fuel and oil and reduced 
engine wear. 

Hydraulic brakes are standard equipment 
on all International models from the light 
delivery units to the 4 to 5 ton double- 
reduction drive Model DR-60. 
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Air Compressor 
from Pek? 


PARTS 


Mode A or B Ford Mo- 

tor fitted with patented 

Smith Compressor Head 

with two cylinders for pow- 

er and two compressing air. 

Over 60 cubic feet per minute capacity. Head 
equipped with high speed compressor valves. 
Automatic unloading and idling. Widely used 
to operate jackhammers, paving breakers, clay 
spades, tampers, riveting hammers, sand blasts, 
paint sprays, etc. 


Low first cost, light weight, economical op. 
eration, repair parts available everywhere, 


Complete machines available or Smith Com- 
pressor Head and accessories with instructions 
for mounting. 


Write for complete information and prices. 


GORDON SMITH AND COMPANY, INC. 
516—10th St., Bowling Green, Kentucky 











IMPROVED GREASE 
SEAL 


Sterling pumps are equipped 
with an improved double grease 
seal entirely protected from 
grit and dirt, eliminating pack- 
ing and packing troubles. 
Sterling pumps are made to 
pump dirty, muddy water and 
the grease seal effectively pro- 
tects the shaft and eliminates 
air leaks. 

Write today for Condensed 
Contractors’ Equipment Cata- 
log No. 37 and Price List 


No. 37. 
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te) BE EE : 

Kansas City, Me 


411-12 Southwest 
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Two New Truck Models 


Two new models, the EM rated at 
20,000 Ibs. gross, and the EQ 23,000 Ibs. 
gross, have just gone into production, ac- 
cording to announcement from Mack 
Trucks, Inc., 34th St. and 48th Ave., 
Long Island City, N. Y. In the modern 
streamline styling of the two new models, 
Mack has carried out the same general 
design introduced last year on the EH, an 
18,000 Ib. gross model. 

Models EM & EQ are offered in four 
standard wheelbase lengths from 146 in. 
to 194 ins. for the truck, three wheelbases 
from 141 ins. to 158 ins., on the tractor. 

The Model EM is powered by a 6-cylin- 
der engine with 3% in. x 5 in. bore and 
stroke developing 79 h.p. at governed speed 
of 2,300 r.p.m. Total piston displacement 
is 310 cu. in. Model EQ has a 3%-in. x 


5-in. powerplant generating 92 h.p. at gov- 
erned speed of 2,300 r.p.m. with 354 cu. in. 
of piston displacement. 

Among the outstanding features of both 
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Mack Model EG Chassis, Rated at 
23,000 Lb. Gross Vehicle Weight 


engines are case-hardened fully counter- 
balanced crankshaft; exhaust valve seat 
inserts of Mack’s exclusive Niferrite alloy ; 
Mack Permafit exhaust valves of austen- 
itic steel for prevention of distortion at 
high temperatures; radiused cylinder bores 
to prevent cracked cylinders between the 
bore and the valve deck; cold circulation 
type thermostatic temperature control to 
promote rapid warming of cylinders; off- 
set turbulence combustion chambers which 
permit high compression without detona- 
tion; and case-hardened nickel steel tim- 
ing gears with generator ground helical 
teeth. 

The chassis frame on both models is of 
pressed carbon steel. It is 91/16 in. deep. 
9/32-in. thick and has a 3%-in flange. It 
is staunchly braced by three pressed steel. 
deep flanged box girder cross members, 
with alligator jaw attachment to the side 
members, and two channel cross members. 

v 
Tractor Loaders 

Front end attachments for wheeled type 
industrial tractors, known as Trackson- 
Lessmann, heretofore produced by the 
Trackson Co. of Milwaukee, are now be- 
ing made by the White Manufacturing Co. 
of Elkhart, Ind. 

This transfer of manufacture and sales 
applies only to the apparatus for use 
on tractors equipped with wheels and 
pneumatic tires. he equipment mounted 
on crawler tractors will be continued in 
active production by the Trackson Co. 

The appliances affected by this arrange- 
ment constitute a line of material handling 





BLAME YOUR TRUCK 


FILL THE GAPS 
BETWEEN YOUR 


GEARS pith 


Send for H. 
THIS BULLETIN 


20% less Fuel 
23% fewer engine r.p.m's 
52% more power 

DISTRIBUTORS LOCATED IN ALL PRINCIPAL CITIES 


S. WATSON CO. 
1145 Harrison St., San Francisco. Eastern Branch: Box 385, Toledo 


Your engine probably has all the power you 
need, but it can't perform with only 4 speeds 
as well as it could with more. Don't you find you 
could use different gear ratios to advantage 
every day, if you had them? Watson-Brown- 
Lipe Auxiliary Transmissions give them to you; 
one lower gear, one higher, and two more 
speeds between each regular gear. You can 
use your engine power to better advantage. 
You'll get more power, faster trips, lower gas- 
oline bills, less oil consumption, reduced oper- 
ating costs, less wear and tear, longer truck 
life, better performance, more earnings and 
more profit. 


WATSON-BROWN-LIPE 


Gives 
12 Speeds Forward 
3 Reverse 


hers PIECE OF 


EQUIPMENT WILL 


MAKE YOU 










WATSON -BROWN:-LIPE 


Anmcaler 1y TRANSMISSIONS 





“3 AXLE RATIOS ARE BETTER THAN 1” 





attachments, including excavators, grad- 
ers, backfillers, loaders and _ platform 
hoists. Several changes in design are 


embodied. These devices have been wide- 
ly used over a period of several years, 
and hereafter they will be known as 
“White Front End Attachments.” 

Five models are being offered. Model 
R-10 is an excavator, grader and mate- 
rial mover, with ™%-cu.-yd. bucket or 
shovel and 3-ft. lift. Model R-22 is a 
loader with 3-cu.-yd. bucket and 7-ft. lift 
to load standard motor trucks at the side 
or rear. 

Model R-30 is a special high lifting ma- 
chine, 8%- ft., and equipped with 5-cu.- 
yd. bucket, principally for handling snow, 





cinders and other light weight materials. 

The backfiller or grader with 6-ft. by 
20-in. moldboard is known as Model R-35. 
Its blade can be tilted or set at an angle 
to push material to either side as well 
as straight ahead. Model R-40 is equipped 
with a pronged fork and is suitable for 
farm use as well as industrial. Model R- 
45 is a platform hoist for vertical lifting 
of boxes, barrels and material stock for 
storage or loading. It has a platform 31 
in. by 42 in. with capacity of 4,000 Ibs. 
and lift of 6 ft. 

The White loaders are actuated by trac- 
tor engine through standard power take-off 
with multiple disc clutch and suitable con- 

(Continued on page 110) 
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come complete, ready to go to work, no extras to buy 


. apply more evenly and accurately . . . load, travel, unload faster . . . stay on the road more 
days per season .. . have a safer, better heating system. Heavy Duty; All-purpose, and Gen- 
eral Service Models. Also 2 Junior Models for light trucks. 

Write for Bulletin A. 
Kinney Plain and Steam-Jacketed Pumps—Bulletin 14 


KINNEY 


MANUFACTURING CO. 
3537 Washington St. Boston, Mass. 


NEW YORK CHICAGO DALLAS 

30 Church Street 1202 Buckingham Bldg. 808 Santa Fe Bidg. 
PHILADELPHIA LOS ANGELES 

725 Commercial Trust Bidg. 1333 Santa Fe Avenue | 











@ Insley Type “K-10” shovel gives contractors the maximum 
in 3/8-cu. yd. shovel performance ata new low operating cost. 


a 
mee Independent crawler control. Roller type drive chain with 


Mm Crawler shoes of high carbon self-cleaning sprockets. 
steel with high center-track Insley patented crowd. 
design. Swinging speed ... 5 r.p.m. 

RIGHTLY PRICED Full revolving frame, allwelded Interchangeable attachments 

construction, with hook-un- . . « Shovel, Trench Hoe, 


| SOUNDLY ENGINEERED der rollers. Clamshell, Dragline. 


v 
nj? 


Specify Insley Type “K-10” Excavator for time saving 


NATIONALLY SERVICED , 
and extra profits. 


_ 


INSLEY MANUFACTURING CORP., INDIANAPOLIS, IND. 


Please mention Roaps AND STREETs—it helps 
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Cac aetetes 
Scrapers 


Revolving 


Killefer eq 


REAL self-cleaning ripper. The tool- 
head rolls like a barrel to clear 
obstructions or stop digging. Great clear- 
ance under frame and between points 
(front to rear). Heat-treated standards 





road 
Wiprmernt 





and points. Working depth 14”. Point 
spacing 18”. One-rope control. Accurate 
depth adjustment. For tractors of 60 to 
75 horsepower. Weight 7,580 lbs. Two 
smaller models. Write for folder R-64. 







Rippers 


Regular 
Rippers 


Road Discs, 
or Planers 


Ofeyeeh ole coutbetey 
Harrows 


Oil-Mix 
Cultivators 


Ditchers 


Mole-Drain 
Machines 


Sold by “Caterpillar” dis- 

tributors everywhere. Write 

Killefer Mfg. Corp., Ltd., 

Los Angeles, Calif., and 
Peoria, Ill. 
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“SPEED EQUALS PROFIT” 


FLEX-PLANE FINISHING MACHINE TYPE RR 


UTCHES FOUR CYLINDER 
SCREEO LUFT \ 4P.ENGINE 





R Box TRANSMISSION 














Contractors use "FLEX-PLANE" equipment for 
installing dummy joints and surfacing concrete. 
ae joints are the vertebrae of concrete 
roads 


“FLEX-PLANE" wide screed finishing machines 
screed while traveling backward. One machine 
builds roads 10 to 22 feet wide. 


Secure this good equipment, speed up your work, 
then devote your time to other details. 


FLEXIBLE ROAD JOINT MACHINE CO. 
WARREN, OHIO 

















The dependable perform- 
ance of Blaw-Knox (Ateco) 
Hydraulic BOTTOMLESS 
SCRAPERS keeps dirt mov- 
ing costs down—enables the 
contractor to operate his job 
on a definite schedule and 
at a profit. 

It will pay you to investi- 
gate this BOTTOMLESS 
SCRAPER—also the Blaw- 
Knox (Ateco) Sheepsfoot 
TAMPING ROLLER. 






BLAW-KNOX 
(ATECO) HYDRAULIC 


BOTTOMLESS 
SCRAPERS 










Send for 


catalog 
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| BLAW-KNOX COMPANY 
| 2003 Farmers Bank Bldg, Pittsburgh, Pa 


! 
' 
! 
Please send:—CATALOG No. 1540—Blaw-Knox 
(Ateco) BOTTOMLESS SCRAPERS . . . (] 

Please send:—CATALOG No. 1550—Blaw-Knox ; 
(Ateco) Sheepsfoot TAMPING ROLLERS [[] ' 
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trols. Automatic stops are provided at the 
top of each lift as well as automatic brakes 
to hold buckets or platform at any height. 
By the use of the same mechanism in 
each model, there is considerable inter- 
changeability of the machines for various 
duties, as well as for general drawbar use. 

The equipment now in production is 
applicable to Fordson tractors. The full 
line will be adapted as rapidly as possible 
for other makes of industrial tractors. 

v 

New Stabilizer for Dump Trailers 

\ new load stabilizer to be used on dump 
trailers has recently been developed by the 
Fruehauf Trailer Co., Detroit, Mich. The 
purpose of this mechanism is to maintain 
equal loads on each spring at all times. 

The stabilizer is of primary value when 
a dump trailer is in dumping position on 


% 


The engines have full length water jack- 
ets with a front end pump which discharges 
in a gallery under the valve port, thus plac- 
ing the coldest water directly where it is 
needed. 

The crankshafts are of rugged design 
and weigh 35 lb. Crankshaft main bearings 
are 2% in. in diameter. The cylinder and 
crankcase are cast integral of copper chrome 
alloy iron. Exhaust valves are of austen- 
itic KCR material. 

Cylinder head is made of cast iron. The 
combustion chambers are designed to per- 
mit high compression ratios without sacri- 
ficing smoothness. 

These units are furnished as open type 
power units with radiator and gas tank, or 
as complete power units with sheet metal 
housing and muffler. They are also avail- 
able with heavy duty, industrial type, power 
take-off with or without clutch. 
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Sand and Gravel Tractor-Trailer of Bridgeport Core Sand Co. of Saginaw, Mich., Is 
a Sample of Dump Trailer which the New Load Stabilizer Will Particularly Benefit. 


uneven ground. By transferring the load 
over a torsion rod running across the chassis 
and connecting the two springs, the sta- 
bilizer eliminates the sag. On level roads 
the stabilizer is simply a floating bar. 

In addition to this primary value, the 
stabilizer is effective in eliminating body 
sway when dump trailers, which are high 
for their length, negotiate turns. 


v 


New Series Industrial Engines 

A new series of 4-cylinder industrial en- 
gines known as Series F400 has just been 
released to the trade by Continental Motors 
Corporation, Muskegon, Mich. There are 
three engines in the Series, 124, 140 and 
163 cu. in. displacement, respectively. 

This series incorporates the exclusively 
patented feature of individual porting, 
which is claimed to make possible a per- 
fectly balanced uniform flow of fuel, elim- 
inating the starved or lazy cylinder. 


WITH THE 
MANUFACTURERS 


Reid Appointed Operating Engineer 
of Universal Atlas 


Appointment of H. P. Reid as operat- 
ing engineer of the Universal Atlas Cement 
Co., U. S. Steel subsidiary, is announced 
by Paul C. Van Zandt, vice-president in 
charge of operations. 

Mr. Reid formerly was special engineer 
and has been with the company 14 years. 
His entire experience has been connected 
with plant work and has dealt particularly 
with kiln operations and fuel economy. 
He is a graduate in mechanical engineer- 
ing of Cornell University and is a mem- 
ber of the American Society of Mechan- 
ical Engineers and of the American So- 
ciety of Heating and Ventilating Engi- 
neers. 

He is author of “Studies of Fuel Econ- 
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omies in Burning Portland Cement.” 
“Use of Fuel in the Manufacture of Port- 
land Cement” and “Use Classification of 
Coal in the Portland Cement Industry.” 


v 
Abrams-Anderson Co. New Distributor 
for Bucyrus-Erie 

The Bucyrus-Erie Co., South Milwau- 
kee, Wis., announces a new shovel dis- 
tributor, the Abrams-Anderson Co, 10425 
Northlawn Ave., Detroit, Mich. Abrams- 
Anderson will represent Bucyrus-Erie 
throughout the southern peninsula of 
Michigan. They will carry an adequate 
stock of repair parts at their Detroit ware- 
house where they will also have on dis- 
play the smaller sizes of the Bucyrus- 
Erie line of excavators. 


v 
Boehck New Distributor for Lima 
Locomotive Works 


Lima Locomotive Works, Incorporated, 
Shovel and Crane Division, Lima, O., an- 
nounces the appointment of the Boehck 
Equipment Co., 2404 West Clybourn St., 
Milwaukee, Wis., as distributors of Lima 
excavators in Wisconsin. The personnel 
of the Boehck Equipment Co. has long 
been identified with the construction in- 
dustry and their many years of experi- 
ence with excavating machinery qualifies 
them to furnish full and complete infor- 
mation on Lima shovels, draglines and 
cranes. 


v 
Ginsberg & Horan New Dealers for 


Bucyrus-Erie 

The Bucyrus-Erie Co., South Milwau- 
kee, Wis., has appointed the firm of Gins- 
berg & Horan, 355 Walton Ave., New 
York, N. Y., as new dealers for their 
line of excavating equipment. Ginsberg 
& Horan will serve the New York metro- 
politan area and will carry an adequate 
supply ef repair parts at their New York 
warehouse where they will also have on 
display the smaller sizes of Bucyrus-Erie 
shovel equipment. 

v 
Well-Known Dealers Added to 
Littleford Distributor Roster 


The Hall-Perry Machinery Co., Butte, 
Mont., has just received appointment as 
exclusive Littleford agents in the State 
of Montana. 

The Jeff Hunt Road Machinery Co., 
Columbia, S. C., recently obtained ex- 
clusive rights to the Littleford account 
for the State of South Carolina. 

The Southern Iron & Equipment Co., 
Atlanta, Ga., have been appointed Little- 
ford dealer in the State of Georgia. 


v 
H. P. Mee Resigns from Caterpillar 
Tractor Co. 
Extensive citrus interests in California 
which demanded more and more of his 
personal attention, have resulted in the 


resignation of H. P. Mee, vice-president 
of Caterpillar Tractor Co., effective June 1. 


The press of executive work and ad- 
ministrative duties in connection with the 
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supervision of all sales, service and ad- 


vertising activities at “Caterpillar” has 
required Mr. Mee’s continued presence 
at the Peoria, IIl., offices and plant. In 


the meantime, Mr. Mee’s citrus holdings 


in Southern California have been expand- 


ed, resulting in his decision* to transfer 
his activities there. He will probably 
make his home in Santa Barbara. 

Mr. Mee joined the C. L. Best Trac- 
tor Co., predecessor of “Caterpillar,” 17 
years ago as credit manager. When Best 
and Holt companies merged, he became 
treasurer, then secretary-treasurer, and 
later vice-president and treasurer. 1934 
saw him promoted to vice-president in 


Two years later he was 
advanced to his present administrative post. 


charge of sales. 


v 
Ransome Adds New Agents 
In order to take care of rapidly in- 
creasing business and offer better service 


to customers, Ransome Concrete Machinery 
Co., of Dunellen, N. J., announces the 
appointment of the following to handle its 
line of concrete mixing and handling equip- 
ment: Brown-Strauss Corp., 1402 Guinotte 
Ave., Kansas City, Mo.; Shovel Supply 
Co., 1302 McKinney Ave., Dallas, Tex.; 
Highway Equipment Co., 1359 Earnst St., 
Cincinnati, O.; Contractors Machinery & 
Supply Co., 200 East 11th St., Chattanooga, 
Tenn.; Dakota Tractor & Equipment Co., 
301 N. P. Ave., Fargo, N. Dak.: H. B. 
Faith Equipment Co., 2724 Auburn St., 
Rockford, Ill. 


v 


Kuttler Appointed Manager New 
Factory of Trailer Co. 

The Trailer Company of America, Cin- 
cinnati, O., manufacturers of Trailmobile 
interchangeable and Lapeer automatic trail- 
ers, announces the appointment of Joseph 
Kuttler manager its new Pacific 
Coast factory to be established at Oakland, 
Calif. 

Mr. Kuttler will be in charge of pro- 
duction and sales of the West Coast fac- 
tory branch where the complete line of 
Trailmobile and Lapeer trailers and bodies 
will be manufactured. 


v 


Universal Atlas Plants Awarded 
Safety Trophy 

When the Hudson, N. Y., Universal, 
Pa., and Waco, Tex., plants of the Uni- 
versal Atlas Cement Co., U. S. Steel sub- 
sidiary, were recently awarded trophies for 
operating throughout 1936 without a single 
disabling accident, it gave the entire com- 
pany a 100 per cent representation, all its 
other plants previously won the 
trophy from one to five times. The record 
was announced in a report by Gordon C. 
Huth, assistant manager, industrial rela- 
tions department. 


as of 


having 


The coveted safety trophy given annually 
for the last thirteen years by the Port- 
land Cement Association goes only to plants 
which operate a full calendar year with- 
out a lost-time accident. Since the awards 


were inaugurated the Universal Atlas Co. 
has won 24 trophies. 





Timken Expands Research and 
Testing Facilities 

New quarters and additional equipment, 
much of it unique, have expanded the re- 
search and testing facilities of the Timken 
Roller Bearing Co., Canton, O., to a point 
where it is probably the most completely 
equipped unit of its kind in the United 
States. Housed in a single story, well 
lighted brick building, 150 by 80 feet, the 
laboratory stands across the street from 
the main office and factory, convenient for 
personnel and easily accessible. Fig. 1 shows 
a general view of the main room in this 
new laboratory. 

The far end of the building is occupied 
by a battery of eight machines designed to 
test bearings up to 8 in. OD to destruction 
under radial and thrust load. 

Automobile rear axles and transmissions, 
together with the bearings used in them, are 
tested in a 75-100-hp. GE electric dyna- 
mometer together with two GE hydraulic 
dynamometers. 

The laboratory contains a bearing test- 
ing machine which is thought to be the 





General View of Main Room in 
New Laboratory 


largest in the world. This was designed by 
Timken engineers to meet their special 
needs. In it single or double row bearings 
up to 24 in. OD can be tested to fatigue 
under both radial and thrust load. Radial 
loads up to 500,000 Ib. and thrust loads up 
to 200,000 Ib. may be applied to the bear- 
ings under test by means of hydraulic rams. 
Provision is made for filtering and cooling 
the lubricant. One pump circulates the oil 
through a cooler and delivers it to the hous- 
ing, while a second pump draws the lubri- 
cant from the housing back to the oil tank 
beneath the machine. Provision is made 
for maintaining any desired oil level in the 
housing. A 75-hp. two-speed motor drives 
the bearings through a transmission capable 
of speed changes from 27 to 1,000 r.p.m. 

Supplementing the 24-in. radial thrust 
machine is a 12-in. unit which has a ca- 
pacity of 150,000 Ib. radial and thrust load, 
measures torque through a cradle on which 
both the driving motor and transmission 
are mounted. The lubricant is circulated 
through a cooling system beneath the ma- 
chine: 

The laboratory also contains equipment 
for testing the deflections of automotive 
rear axles. The axle under test is driven 
by a 20-hp. motor through two automotive 
transmissions. A speed of 12 r.p.m. is used 
for driving the pinion of the test axle. 
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Torque is absorbed by two prony brakes 
which can absorb 20,000 Ib. feet, maximum 
input torque being 2,500 Ib. feet. 

Two profilographs are installed in an 
air-conditioned room in the new Timken 
laboratory. One unit is capable of 5000 X 
vertical magnification, while the other js 
used for amplifications up to 2000 X. This 
equipment was originally developed for the 
Timken company in the research labora- 
tories of the University of Michigan and 
is used for checking surface finish. 

To check the quietness of bearings a 
machine was developed which allows a 
bearing to be loaded with any pressure 
desired up to 1000 Ib. This machine is run 
in a sound-proofed room for testing. The 
machine is capable of running at constant 
speeds or being accelerated or decelerated 
as desired. 


Axle fatigue tests are made on a battery 
of machines which are capable of handling 
axles up to 2 in. in diameter. However, 
with the application of Timken bearings 
to locomotive driving axles operating at 
high speeds, it was thought desirable to 
secure basic data on full size specimens. 
This required the design and constructicn 
of an entirely new piece of equipment, the 
only one in existence. Two axle shafts 8 ft. 
long and up to 14 in. in diameter may be 
tested simultaneously in this machine, one 
being mounted at each end. 


One of the largest and most complete 
set-ups for photoelastic research and test- 
ing in this country has been installed by 
the Timken company and much valuable 
data as to stresses and their distribution 
in various design members such as fillets, 
notches and other design shapes for which 
there is no analytical solution for the cal 
culation of stresses have already been se- 
cured on this equipment. 


Office, darkroom and drafting facilities 
as well as sufficient machine tool equip- 
ment are of course provided in this new 
laboratory, which is operated on a 24-hour 
basis, most tests being continued to de- 
struction. Chemical and metallurgical fa- 
cilities are available in the steel and tube 
division laboratories of this company, which 
are used to supplement and amplify the 
work done in the physical testing labora- 
tory. Much of the machine work in pre- 
paring specimens is done in the bearing 
plant tool room or experimental depart- 
ment, thus saving laboratory time and floor 
space. 


Vv 
Link-Belt Elects Directors 


At the annual meeting of stockholders 
of Link-Belt Company, held at the Stevens 
Hotel, Chicago, March 23, four directors 
were elected to serve until 1941. The newly 
elected directors, Bernard E. Sunny, Chi- 
cago, and James S. Watson, Indianapolis, 
succeed Arthur L. Livermore, deceased, 
and Austin L. Adams, resigned. The re- 
elected directors are Staunton B. Peck, 
Chestnut Hill, Pa., and Harris Whitte- 
more, Jr., Naugatuck, Conn. Mr. Sunny 
is a director of a great many companies, 
among which are the General Electric Co., 
Illinois Bell Telephone Co., Public Service 
Co. of Northern Illinois, Wilson & Com- 


(Continued on page 114) 
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Now is the time to whip these highways in 
shape quickly while conditions are _ right. 
ROOT SPEED MOTOR TRUCK MAINTE- 
NANCE EQUIPMENT will do it quicker— 


better—cheaper. 


Ask us what we guarantee you may expect 
from this type of equipment. Do not fail to 
mention name and model of your trucks. 


Root Spring Scraper Company 


Kalamazoo, Michigan 











Any Width to 14 Ft.-- 
Laid Smooth as Velvet-- 
Faster than Your Plant Can Mix 


With its 18 ft. straight-edge runners to equalize the surface, 
its semi-crawler traction all on hard subgrade, its pug-mill 
spreader, its ability to blend smooth joints and adjust- 
ability up to 14 ft. widths--the Jaeger Paver lays precision 
smooth pavements, faster and at lowest known cost. Send 
for Catalog and Prices. 

223 Dublin Avenue 


THE JAEGER MACHINE CO. (Columbus, Ohic 
W orld’s Largest Builder of Spreading and Finishing Machines 
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BUY BURCH 
for BETTER ROADS 


BURCH CHIP SPREADER 


Smooth, straight line cov- 
erage, any depth and 
any material including 
one inch stone. Width 
and pounds per square 
yard controlled by inde- 
pendent motor. Use for 
Seal-Coating — Re-sur- 
facing — Sanding Icy 
Roads and Streets. 
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MAINTAINER 


Back truck on— 
hook up in three 
minutes. Raise or 
lower and control 
weight on blades 
hydraulically. Total 
length of blades 
three times that of 
single blade scrapers. 


WRITE FOR LITERATURE! 
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CRESTLINE, OHIO 
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Life Line Traffic Markers are on the Job 24 Hours per day. 
They are highly visible in daylight and at night. Their visi- 
bility increases. They are unaffected by dust, rain, sleet or 
fog and command attention in any weather. 


The Life Line System fills the need for an Efficient Day and 
Night Road Marker at a Very Low Cost. 


National Traffic Appliance Co. 


3088 West 106th St., Cleveland, Ohio 
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pany, Chicago Surface Lines, and the Ist 
National Bank, Chicago. Mr. Watson is 
vice president in charge of Indianapolis 
plant operations of Link-Belt Company, 
having served the company continuously 
for 44 years. 


v 


Ver Bryck Appointed Manager Welded 
Wire Products Division of 
Wheeling Corrugating Co. 

L. A. Van Bryck has been made manager 
of the Welded Wire Products Divisien of 
the Wheeling Corrugating Co. and will 
have his headquarters at Wheeling, W. Va., 
where the general offices and factories are 
located. The Welded Wire Products Divi- 
sion is responsible for sales of building 
fabric, pipe fabric and also paving fabric 
and accessories. Mr. Van Bryck was for 
a number of years associated with the 
Pittsburgh Steel Co. 


v 


Lincoln Appoints Two Men to 
New York Office 

Two appointments to the sales staff of 
its New York office, 330 West 42nd St., 
are announced by The Lincoln Electric Co., 
Cleveland, O. The men appointed are W. 
H. Borst, graduate in mechanical engineer- 
ing from the University of Illinois, and E. 
A. Webber, formerly with the company’s 
Chicago office. The new men will assist 
G. N. Bull, manager, and F. H. Andrews, 
S. G. Morris and J. B. Chamberlain, mem- 
bers of the New York office staff in pro- 
viding welding consultation service on all 
phases of welding in addition to prompt 
service on customers’ needs for welding 
machines, electrodes and supplies. Facili- 
ties are available for demonstrating the 
new “Shield-Arc SAE” welder which 
features “Dual Continuous Control.” 


v 


A. P. Armington, President Euclid 
Road Machinery Co., Dies 

A. P. Armington, president of The Eu- 
clid Road Machinery Co., Cleveland, O., 
died suddenly March 18th, aboard the 
steamship President Adams while crossing 
the Pacific Ocean on a world cruise. 

Mr. Armington had been suffering from 
heart trouble for some time and was mak- 
ing a trip around the world with Mrs. 
Armington in the hope of recovering his 
heatlh. He had been forced to give up the 
greater part of his business activities, in 
connection with the Euclid Company dur- 
ing the past year and a half because of ill 
health. 

Mr. Armington was widely known and 
highly regarded among associated manufac- 
turers and operators in the road machinery 
and contractors equipment trade. 


v 


Nordloh Now Advertising Manager 
Cleveland Tractor Co. 


William Abildgaard, general sales manager 
of the Cleveland Tractor Company, an- 
nounces the appointment of Paul C. Nord- 
loh as advertising manager. Mr. Nordloh 
comes to the Cletrac organization with a 
wide experience in the tractor and indus- 
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trial field. For the past three years he 
was with Deere & Co., Moline, [il., where 
he was responsible for a large part of 
the advertising and sales promotional ma- 
terial used on John Deere Tractors. Pre- 
viously he was for nine years with the 
Procter & Collier advertising agency, Cin- 
cinnati, as copy and idea man. 
v 
Kentucky Natural Asphalt Sales Co. to 
Handle Output of Diamond 
Rock Asphalt Corp. 

Kentucky Natural Asphalt Sales Co., 155 
N. Clark St., Chicago, an Illinois corpora- 
tion, has made exclusive arrangements to 
handle the output of the Diamond Rock 
Asphalt Corp. of Bowling Green, Ky., pro- 
ducers of the famous Diamond Kentucky 
natural Pottsville silica sand rock asphalt 
from Edmonson county, Kentucky. The 
plant has production capacity of .1,000 tons 
per day and the material will meet all 
standard government, state and county high- 
way specifications where rock asphalt is 
required. K. G. Rennie is president and 
W. W. Richardson vice president of the 
sales organization, which operates in twenty 
states. 

v 

Jahn Trailers Now Manufactured 

in Chicago 

The C. R. Jahn Co, announces that their 
trailers are now being manufactured in Chi- 
cago and no longer at La Crosse, Wis. The 
central location of Chicago makes possible 
much lower freight rates and prompter de- 
livery. New plant facilities assure better 
workmanship and make available advan- 
tages for design and construction that will 
result in a superior product. The new loca- 
tion of the C. R. Jahn Co. is Builders 
Building, Chicago. 


* 
NEW LITERATURE 


Fluted Steel Pile Shells—A new 16-page 
illustrated catalog on fluted steel pile shells 
for cast-in-place concrete piles has been 
issued by the Union Metal Manufacturing 
Co., Canton, O. Description of product and 
method of installation, specifications for 
various length pile shells and many inter- 
esting job photographs are contained in this 
catalog. Engineers and contractors may ob- 
tain copies by writing to the above company. 

Soil Testing Instruments and Apparatus— 
The American Instrument Co., Inc., of Sil- 
ver Springs, Md., has issued a new publica- 
tion, “Soil Testing Instruments and Appa- 
ratus,” which is available without charge to 
those who make application and state their 
company or professional affiliations. Data 
concerning the mechanical analysis of soils, 
with accompanying flow sheet and a profuse 
illustration and description of the instru- 
ments and apparatus required for making 
soil tests, feature this new publication. 

Pump Standards—The seventh edition of 
its standards for the pump industry has just 
been published by Hydraulic Institute. The 
enlarged publication has been completely re- 
written and rearranged and much new ma- 
terial has been added, such as a new pump 
test code, charts for figuring friction of 


petroleum products in pipe lines, specific 
pump speed curves, pressure-temperature 
curves for pumping hot water, and chart 
showing resistance of valves and fittings to 
flow of fluids. Recommendations of mate- 
rials to be used in pumps handling various 
liquids, instructions for installing and eper- 
ating different types of pumps, and much 
other material has been revised and broucht 
up to date. Price of the book is $1 and 
copies may be had by addressing the secre- 
tary, C. H. Rohrbach, 90 West St., New 
York. ; 


Bulldozers and Gradebuilders—A 32-page 
bulletin describing its bulldozers and grade- 
builders for use with Allis-Chalmers trac- 
tors has been issued by the Baker Manu- 
facturing Co., Springfield, Ill. The various 
machines are illustrated and described and 
specifications are given. Numerous job pic- 
tures are included. Write for Bulletin No. 
587. 


Concrete Tables—Concrete tables, based 
on the most recent developments in con- 
crete work and containing much informa- 
tion not heretofore published, are contained 
in an 8-page booklet printed on celluloid 
issued by the Pennsylvania-Dixie Cement 
Corp., 60 East 42nd St., New York. The 
booklet contains several useful tables for 
the efficient planning and carrying out o/ 
concrete work. 


Asphalt—“Trinidasco” is the title of the 
latest publication of the Barber Co., 1800 
Arch St., Philadelphia, Pa. The booklet 
describes the Trinidasco process by which 
asphalt pavements can be laid cold. It tells 
how the mixtures are prepared, outlines its 
use, and recites its advantages. Numerous 
illustrations of Trinidasco sheet asphalt 
pavements are included. 


Crushing and Screening Equipment—A 
new catalog of the Pioneer Gravel Equip- 
ment Co., 1515 Central Ave. N.E., Minne- 
apolis, Minn., describes the major plants 
and units of the company and gives the 
correct application or -use of each of these 
items. Specifications, illustrations and de- 
scriptions of the various units are given. 


Duplex Pumps—In a new bulletin, No. 
6165, Fairbanks, Morse & Co., 900 South 
Wabash Ave., Chicago, IIl., describes its 
duplex, self-oiling pumps for handling mud 
and slush, clear water, petroleum products 
and other liquids. These pumps are offered 
as basic units, for belt drive, and with top- 
moupted or tandem-mounted motors. They 
are available with-capacities from 23 to 94 
gal. per minute and with pressures up to 
475 lb. per square inch. 


Lubricants—Because of frequent requests 
for non-technical information in regard to 
the manufacture and applicants, the Shell 
Petroleum Corp., Shell Bldg., St. Louis, 
Mo., is issuing a series of booklets entitled 
“Panorama of Lubrication.” The first three 
numbers of the series have been issued and 
copies are available for distribution. Num- 
ber 1 deals with the fundamentals of lubri- 
cation, Number 2 with lubricating friction 
type bearings, and Number 3 with Golden 
Shell the modern motor oil. The 28-page 
booklets are profusely illustrated and con- 
tain much useful and interesting infor- 
mation. 
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TO 4 MILES A DAY OF SMOOTHER, LONGER LASTING 
LOW COST ROADS... The Jaeger Road Builder, with its 3 pug mills giving 


one-pass mixing equal to 10 to 15 passes of a blade 
and its 21 ft. straight edge levellers giving smoothness 
of surface equivalent to form jobs, has revolutionized 
the building of mix-in-place roads. Lays 10 ft. strips, 
permits use of quick curing bitumens, eliminates de- 
tours, traffic tie-ups, effects huge savings. 

MODEL MP.-1, tractor drawn, for light retread up to 
2” is shown above. MODEL MP-2, self propelled, 
for heavy mat or stablization up to 8” loose depth, has 
capacity of 60-80 cu. ft. of windrow per minute. 
Write for catalog PM-37 giving complete details. 
THE JAEGER MACHINE CO., 223 Dublin Ave., 
Columbus, Ohio. 
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